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OSTEOGENESIS IN THE GOLDEN HAMSTER 
By Myrrite Der Beatrry AND Howarp H. HILLEMANN 


The golden hamster, Cricetus aura ; ‘st described | ’ Waterhouse in 1893, 
and introduced from Syria into England in 1931, has been widely used in parasi- 
tological, bacteriological, and physiologic: work 

Relatively few developmental studies have been made. Samuel and Hamilton 
(1942) described the living eggs of the hamster. Venable (1946) discussed preim- 
plantation stages and Ward (1948) implantation and early development. Graves 
(1945) studied the development of the embryo during the first nine days after 
fertilization, and Ortiz (1945) outlined the development of the Wolffian and 
Miillerian ducts and the accessory reproductive organs. Boyer (1948) described 


the early development of the hamster with special reference to the major circu- 


latory channel 

A review of the literature revealed no work on the development of the hamster 
skeleton. The present paper is confined to the ossifications and calcifications, 
beginning with the twelfth prenatal day and extending through the seventh day 
postpartum Details on the middle and ernal ear ossifications are reserved for 


separate consideratiotr 


q nste ied it th +1) ly : ) . 7 +} , n\ ~ about seventy 


females and ten males esta hed in Zoology Department at Oregon State 
College Most of the animals | ad bee bta ne | Irom Qui re Specialties, Topeka, 
Kansas, and from the General Biological Supply House, Chicago 
The hamsters’ diet consisted of rabbit pellets, rolled oats, mash, dog biscuits, 
appli s, and vegetables, together with plenty ot wate and salt licks 
Embrvos of known age were obtained by recording the time of matings. About 
7:00 Pp. mM. every evening during the months of November, December, January, 
February 1948-49, males were placed in the mating cages and all of 


le unmated females were “tried.” At f vaginal smears were attempted to 


} 
hi¢ 
determine the stage of the rous cycle, | it was later found to be easier to 


} 


place the female in the male’s cage for a few minutes and to observe for results. 
li no interest was displayed, the female was removed and another tried. If the 


females were receptive, copulation began almost at once, and was allowed to 
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continue for at least fifteen n 


During the 


ninutes. As soon as a female mated she was given a 
number and a separate cage an 


winter months it was noted 
edly unreceptive to the males, and that 


] 
A 
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Gestation da 14 Two lumbar neural arches are added to make a total o 


sacral neural arches are present. The first ossification of vertebral bodies occur 














day and involves thoracics 2 through 13, lumbars i through 6, ils 1 thr 
These centra appear one day lat a a mE EN? 

Gestat , 16 (Plate I. 2 On the fifteenth day of gestat ' 
2 through 5 appe he n e the pes show levelopme ird 
digits 1 through 5. These termir phalanges a ll « ed eviinders. M 
nd metat sals 2,3 i4 e prese!r f the first tir 

The ¢ ur ! ( } m g +} pubis . s 
ossilt t ) ce 

Ce ce igh 7 appe fir t thoracic ce 
oss ing ! t r ] vhile t id 1 sacral centrur 
tl erie ) caud cel pre 4 , 1 ‘ +} 
eenty ¢ Oo ed idition t two ext P id 

Co r ( } te r ul e. The 
ot the n nut 1 eg T e te e1,2 5 

} nat In tl nus. phal 9 2 t appea 
( ( t Car g 7 h | Gf le . 
sper ens r 5 ] j | 
5 ) are pres¢ | ir | , g , } 

use the ( ! 
the ‘ ‘I f , sie 
cr 1 ' } 
the « { 1 ‘ Tl ) uppe 
sp ssif cepha t oO ee ll 

The p ed cente | nubriu r 
sternebrae nd t ympl 

} ; ; Add , roast f ; sha y 
| I 1 ‘ igh 5 co re (cale 

( { ( } ¢ 
T »s ‘ tT tT | T ry? + 
} A l ph y 

if : } 1 9 

ul It isl ossifi Mi 
} ¢ ) ' ‘ } rl } ( co cl 

Phe m ; g process of the ilium is « ; ' 

Post? ()y thir ! Ide 
el ge ent cl ng 1 e ¢ } no ‘ 
neu rene ¢ P ras } ‘ 

their ce 
Nutritive . : 4 , P 
Pp ; Plat, A te id os , te 1 the 
Lic y } ‘ 0 TI ; ' o abet 

Y ri e ¢ il r Ch g eleme 
the ert i ‘ } 

In the heel, tl 2 (aban) now ont 
Du I t ] ‘ eu 

I There i ep seer cies 
I cau ne I ges 1s¢ he { Yr 

/ ( ( ges note id digit 1 i 
} 
r ‘ ¢ f piete 
A ( | pac 1 ¢ ecime 











BEATTY 


4) 


D 


HILLEMANN 


OSTEOGENESIS 











26 JOURNAL OF MAMMALOG Vol. 31. 

















| r( 
} MIAMMALA 
JOUR ‘AL OF 





BPA’ \ ‘ 
ATTY AND HILLEMAN? 
. OSTEOGENESIS 
129 





esto il 


rement of these 








130 JOURNAL OF MAMMALOGY | 


48 
46) t 
44 | 
42) 
40] 
38 | 
36 
34 


30 | \ 
28 
26 
24 
22 
20 
| 


CENTERS 


16 l 
14 | 
12 
10 | 


Perf @® 











a 


wi 


0 


SENTERS 


9 


1d in the 
is Lhese 


alee ) hue 




















1950 BEATTY AND HILLEMANN—OSTEOGENESIS 


| k ) 
I : Py Postr 
S Cont r 
ID 
| 13 
= 1 
1 D 
l 
, ’ 
( 
| 
| { 
' ) 
) 
) 9 
' 
| S ( 
\ g 
| } | 
A] 7 4 s. sen hling ar) t T rm ossification centers in this 
One animal had t sucl re ! O three 
Portions of the umbilical cord near the bodv of 14- and 15-dav gestation em 
; , , , 
‘re found to contain short evlindri areas which, like bone, took on a 


deep red color. These evlinders did not end abruptlv. but seemed to shade im 
erceptibly into the unstained region both proximally and distally Upor man 


ith forceps, this red tissue was found to be quite yielding 


ey 
DISCUSSION 
[his paper deals primarily with the first appearance of ossification centers in 


the hamster skeleton, and the charted data (Table 2) will be found to be self- 


of interest to note the correlation of the rapid rate 


explanatory. However, it is 
velopment of the hamster. This animal has 


ossincation wW it} the precocious de 
the unusually short gestation period of sixteen days. Since the first ossification 


is found to begin on the twelfth day of gestation, this allows only four days of 
bone development before birth. During this short period, the greater portion of 
the entire skeleton is represented by ossification centers, and in many cases the 
characteristic shape of the definitive structure may be seen. To emphasize the 
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WHITLOCK—BLACK BEAR 


THE BLACK BEAR AS A PREDATOR OF MAN 
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I ran for my husband’s pistol, a 32-20 Colt revolver, but in my excitment could not load 
the pistol I ran to the door, but the bear and child had disappeared into the bushe I 
did not see in which direction the bear nt. I to the telephone, and called the Ranger 
Station at Raco id told Mr. Elliot hat had happened. They went into the woods to 
look for be as sor the ived 

The story of Alex Van Luven, a former state trapper and widely know! ds- 


and condu 


man, who organized 





} 


cted the hunt for the bear also seems interesting 




















enough to quote as he told it. Mr. Van Luven’s account follows: 
On the after f July 7, 1948 ro te 3:10 p.m., Ranger Bruce Ellio 
the Raco Ranger Station notified m« pal ‘ é ho é king t] 
ell Wilcox Mill at I que 1 Pou that bear h th child into the we $ 
from the Mission H cabin. The other men from the mill crew left for the scene 
immediate Id to! home in Brin i distance of nine miles, to get n log 
1 three year old Labrador Retriever. I got the dog and quickly drove to the Mission Hill 
To No e except ree me had et Zz e into the woods as the searchers ho had 
assembled in 1 absence we instructed | lex Goldade and Deputy Sheriff Randolph 
Wilson to w until I had returne ith the dog. I took four men from the group, instruct 
ing the men to stay behind me and the « und instructed th il f the men to 
ou t ods until I ord to then to what do do. I westerly dire 
tion from t cabir no one at the cabin could definite s to which direction tl 
bear | go! \ pol pproximat 100 rds west of t cabin the dog apparent 
scented the be Im« simultaneously one of the three men who had preceded m 
into the woods shout rol distance of about sixt ird d in a souther lirectior 
L we to where I ‘ I ( vere llood spots, one of the child’s shox 
noticed tl the leaves’! bee lisal ge that sy he dog this point pulle 
strong ! northwe ection a I fol ed the do bout one hundred fift ¢ 
ind discovered the cl! be The bod u i he head reclining . 
the ioot o ns cru P of the clothing re¢ I rt still wor | rile 
dov tl rn ) ) ed u ) | otto o fort ring around the 
childs che TI child u he re pull out the ? le Ne e 
rticle « ot} rh ¢ ‘ ple re Ove } 
stor Ti il intestine ) | yt eg te to the knee 
le c N Lor 1 if pri ( visible Une el 
inte ‘ ut eight fe ig pic bru é he bod \ l 
‘ r ol I l er r h 
¢ i £ ( Une Lp] | ut l 
bel I t eve i ppearan depth sufficient to re I 
brain. Both eye ere open. 1 at Quen, of tn enain, tm unten tp thin Gait 
§ report the f p t] 0 direct t é te ro est « 
I thoug yu ( direction. I al no 
W Weston, to he | TI ppeared eager t he tr 
unleashed 1 dog who di é ir t le second growtl At out 
ard emed to | ) I r pare the bear ed di 
( urn¢ My do oined witl po gz at t po wl 1 to the 
Ww re ned with i na dist cted I aog ») the ¢ e tl i n 
dog farther south. Short er the other dog le my d gail » the 
« il, going yr I followed the dog ove stec ige and lost track of the dog 
ked about 100 yar ve nd ne trac ons the direction |! ‘ 
the boc und had | ly rted following the tra vhen I heard five shots. I 
where the body w discovered that the bear had returned to the body and had bee 
shot by Wayne Weston. The bear weighed about 125 pounds ery thin. I returne 
to the cabi and got Randolph Wilson and Harry Holdsworth and we went to whe W 
left the body and carried it out and put it in Holdsworth’s « : 
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In an ecological sense a small mammal is a habitat for a community of arthro- 
ds. These communities are roughly, but not strictly, comparable to habitats 
environments as customarily considered ’ rtebrate zoologists. While 
rinas are alike (for the purpose of this investigation), they do not all live 

in identical environments. This is of prime importance in considering such arthro- 


‘ombiculid mites or fleas which are parasitic only in one stage of their 


le 4s woodlands, grasslands mps, and marshes are interspersed 
ven geographic region, so moles, shrews, mice, and voles are found to 
( le. In this study only one er mment, that afforded by the 


the short-tailed shrew, is discussed. However, I have collected external 





ym the small-mammal ass ites of blarinas; such information assists 
P ng the ecological status of the si f arthropods discussed below. 
MITES CARINA 
ind f haracteris 
ugh t Lxo 
( i] . 
( 2 | 2 85 8 44 | 10 
2 f 7, 38 4 LO 
] “4 
| r u miy the 
1¢ imorphism in 
4 EA SIN A 
Euhage 1ogamasus liponyssoides Ewing [wo hundred 1 one s} imens; 609 males, 
nd 73 deuto I Ww, 1 Nymph nd both sexes aré matophagous 
ra\ 





E. microti (Ewing One female (7 Voles (M t pennsylva und Pitymys 


Haemogamasus alaskensis Ewing.—Seventy-nine specimens; 74 females, 1 male, and 4 
t nphs (W, T). Males and nymphs are apparently not parasitic. This mite commonly 
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LIPONYSSINAE 


Myonyssus jamesoni Ewing «& Baker 


numbered males, but both sexes are par isitic. The short-taile 
| » taken from S 


commonly 


parasitized; two nym 





Hirstionyssus sp.—Thirty spe 


1) which parasitizes small mammals. The kind 











undescribed 
this host, but similar, if not identical, specimer en fron 
I 4 
Eulaelaps stabularis (K Pw ur spe W \ 
mammals in Europe and North America are hosts to thi 
Haemolaelaps glasgowi (Ewing Twe i specimé 26 females and 3 
W, T). Many species of small mammals are parasitize s mite ut rodents 
to be the true hosts. Specimens on blarinas o« red g r ibtless 
ers from wild mic« 
Laelaps kochi Oude! One female (W). This is a Hi S OI é 
yn on V Lu I ’ and f 
Gen s f tid é reog Of 
l ¢ M ( ind perhaps H oceul Not \ 
yast to coast. Occasio1 non-parasi l re found on shrews. Ar 
those recorded in this stu re L s in é ( 
e! H [ 187 mu A St nat inn ] Me n € i phi rn S| pome 
ire believed to be myrmecophilous; they could be « 1¢ to s ws D ints tl! 
feed on the dead animals in the tr 
MYO! 

All stage including the egg re attached to f rs « I host. Like lic« Spe 
of this fan leave host only to crawl onto anothe os The food of adults vari 
the nymphs and larvae possess tubular mouthpart aren ) pene et 1€ 
the hair to the sebaceous gland 4 marked host speciiicl € le! OSE ed 

Protomyobia claparédei (Poppe This species occurs on blari! nd on one 
of long-tailed shrew, Sorex cinereus. Tentatively the é considered c 
with those from S. araneus of Europe 

Myobia simplex Ewing.—This mite is confine B it, u 
above species, is a blood-sucker. Both species of myo n s to be f 

a shrew, bu vecause of their small size, the es ym. ex é Up to 300 
found on a single host, and in such instances the hos 3 old individu 
TROMBICULIDA 

In chiggers the larva is parasitic and the 1 hs and adu ire free-living. A 
of chigger, therefore, must find a suitable environment for tl mphs and adu 

s a proper host species for the larvae 

Euschéngastia blarinae (Ewing This chigger i mm mn Bla 1b 

cinere and S. fume W, T 
Trombicula jamesoni Brenn This species has appare 1e same host dis 
is } blarinae W, _ These two Spt cies commonl\ occur lf ne conct 
Comatacarus americanus Ewing.—Shrews in Welland County we commonly 
with this chigger; this species was found deeply embedded in the skin of the inguina 
LISTROPHORIDAI 
According to Trouessart (1918: 151) listrophorid mites are commensals, 


would seem to depend upon their effect on the host 
These mites are adapt 1 for clinging to the hairs of the hos 
apparently feed on sebaceou 


or by modified legs, and the; 
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Listrophorus sp.—This is by far the most numerous ectoparasite on 
this species was observed to outnumbs mvyobiid mite nd shrews wit 
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Hystrichopsylla tahavuana Jordan.—Thirteen specimens (W, T). The host distribu- 
tion is like that of C. pseudagyrtes, but it is much less common than the latter. 

Atyphloceras bishopi Jordan.—Two specimens (W, T). This species is found on shrews 
and microtines. Its apparent scarcity does not indicate that it is accidental on blarinas; 


it occurs with about the same frequency on meadow voles, pine voles, and red-backed 


voles 

TABLE 2. Seasonal distributions of three specie of fleas on Blarina brevicauda (Say U pp 

figure ndicate the mean number of fleas per : hrew: total numbers of fleas collected ré 

in parenthese 

FLEA SPECIE JA FI fA} APR M I AUC PT ocT N E 
Nearctop l ne 0.6 | 0.2 0.2 0 0 0 0 0 0.1/0.1! 04 
5 Z 0 0 0) ) 0 l 6 { 
Doratoy a blarinas 0 0.1 0.1 2.0 8 * ae & 1.7 |'0.91|0.9 
0 l l 28) (184 33) (150) (261 2 19 1] 

Ctenophthalmus pseu 0.6 1.6 | 3.1 0.9 | 0.4! 0.6 | 0.6 | 0.5 | 0.3 | 2 
dagyrte 5 23 28 13 27 12); (42 55) (11 (55 24 


TABLE 3. Relative host specificities of the external parasites of Blarina brevicauda (Sa 
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america? 


° Perhaps also to Talpid ( * Not on all Soricida 


Epitedia wenmanni (Rothschild Thirteen specimens (W, T). This is common on dee! 
mice, and is not typically a shrew flea 

Catallagia borealis wing Two specimens r Little is kuown of the host prefe rence 
of this apparently searce flea. Red-backed vole 


Nearctopsylla genalis (Bake: 


aiso parasitize 
Twenty-one specimens (T). Although few shrews wer‘ 
' 


examined in the winter months, this flea was found only at that time (Table 2). It was 


completely absent in the warm months 


Several additional ectoparasites, congeneric with some of those typical of blarinas, 
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occurred frequently on other small mammals in the areas studied. Doratopsylla hamilton 





Traub occurs in Tompkins County, New York. Although it occurs there on the least shrew, 
ilso be 1 common parasite of blarinas (Jameson, 1947: 140). The absence of D. hamil 

1 the short-tailed shrews examined in this study is probably because all trapping was 
conducted in woodlands where the least shrew does not occur. Protomyobia brevisetosa 
Jameson is common on the smoky shrew, but on no other host in the area studied. Hus 
hingastia peromyse Ewing) is common on jumping mice, white-footed mice, and red 
backed voles, but does not occur on shrews. T'rombicula sp. (cf. harperi Ewing) was found 
jumping mice, and Hirstion sp., distinct from that on blarinas, occurred cn Brew- 
nol I ovh sp unlike the form on shrew occurred on voles, while VU yocoptes 

» different from that on shrew found o1 hite-footed mice, jumping mice, and 

Euhaer na rot wing omi I m pine le was taken but once on 


Lack (1944) and Elton (1946) have emphasized the tendency for congeneric 


species of animals to be ecologically isolated. In a study of a tropical avifauna, 
Moreau 1948) extended this concept to include not only congeneric species, 
but, in many instances, species of different genera, but belonging to the same 

ily. The study of a community of external parasites may or may not be 





quite comparable to the above-mentioned investigations: the generic and family 
limits of these animals are not nearly so well settled as in higher vertebrates 


In the treatment of the mites and fleas I have attempted to use generic and 


iamily concepts which approximate th ibe ol those employed \ vertebrate 


The exterual parasites of Blarina brevicauda (Table 3) include a myobiid 


nite and a laelaptid mite which are restricted to that host (column 1); one 


biid mite, two trombiculid mites, two listrophurid mites, one laelaptid 


mite, and two hystrichopsyllid fleas common to soricid shrews in the area studied 


column 2); and one trombiculid mite (Comataca americanu two laelaptid 
mits Euhaemogamasu ] pOonysso des and Ha nogamasus dala enNSis and one 
hystr chopsy llid fle: C ter ophtha mus P idagyrte common on blarinas and 
some other small mammals (column 4 in part). Thus, there are fourteen species 


of external parasites which comprise the fauna of external parasites of the 


short-tailed shrew. (This fauna may be augmented by future collections, and 


is certainly not the same throughout the geographic range of this mammal.) 


Of these fourteen genera none is monotypic, but some are represented locally 
by only a single species. Locally monotypic genera are Comatacarus, Myobia, 


; 


Myonyssus, Haemogamasu Vearctops jlla, and Ctenophthalmus; for these genera 


it would be quite impossible for blarinas to have more than one species each. 


But of the remaining eight genera it is theoretically possible for more than 
one species to be parasitic on short-tailed shrews. 
7 here Is some ecological segregation among the rourteen k nds ol ectoparasites. 


there are two species each; of the laelaptid 


In most of the families encountered 
mites there are two species [01 each of two subfamilies; and of the hystrichop 
1 


syllid fleas there are three species. Within the families, or the subfamilies of the 


Laelaptidae, the genera parasitizing blarinas differ in occurrence or habits. 











144 JOURNAL OF MAMMALOGY Vol. $1, No. 2 

In the Myobiidae, Protomyobia claparédei feeds on sebaceous secretions and 
M yobia simplex is a blood sucker. In the Trombiculidae, Comatacarus americanus 
occurs in the inguinal region whereas Trombicula jamesoni and Euschéngastia 
blarinae attach in the ears. Of the Listrophoridae, Listrophorus favors the region 
of the side glands while Myocoptes tends to be generally distributed throughout 
the pelage. Of the laelaptid mites the Liponyssinae is represented by a rather 
large kind, Myonyssus jamesoni, and a much smaller species, Hirstionyssu: 
sp.; and the Haemogamassinae has one species with stout, toothed chelicerae, 
Haemogamasus alaskensis, and one species with slender, shearlike chelicerae, 
Euhae mogamasu: liponyssoides, suggesting a different type of feeding. The 
hystrichopsyllid fleas include a strictly winter species, Nearctopsylla genal 
an essentially summer species, Doratopsylla blarinae, and a species which is 
active throughout the year, Clenophthalmus pseudagyrtes. It is perhaps signifi- 
cant that the last-named species is commonly found on many kinds of small 
mammals. The kinds of mammals known by me to be parasitized commonly 
by C. pseudagyries include no strictly nocturnal hosts, such as Peromysc 

[t appears that the composition of the community of external parasites on 
Blarina brevicauda resembles the composition of communities of some groups 
of higher animals. The common genera are each represented by a single species 
There is information to indicate that within a given family the species compet 
on a limited scale or not at all. This situation is not universal with faunas of 
external parasites for Ferris (1930:1024), reporting on Mallophaga from Procavia 
adolfi-fried: rici, stated that “... siz species, some of which at least aré quite 
closely related [congeneric], occur toge ther on a single host individual.’’ 

The more mobile arthropods such as laelaptid mites and fleas can be found 
generally distributed in the pelage of the host, but seem to concentrate on the 
rump and rear of the thighs. This is perhaps because of the longer hairs in this 
region, and because a shrew does not possess the human facility for scratching 
this part ol its anatomy 
Records of “stray” ectoparasite on shrews need no species explanation 
There are numerous situations which would make temporary transfers possible 


The simultaneous presence ol Orchopea le uUcOpUs and Hae molaelap glasg 
on a shrew could mean that it has taken the nest of a Peromyscus, or that it I 


j i ii 


recently killed one. The scarcity Ol ectoparasit s on the “‘wrong’’ host attes 


for the well-developed specificity of the parasites 


The abundance and frequency of occurrence of external parasites have been 
stated in general terms and not in numerical indices except to show the seasonal 
distributions of some fleas. Such ‘‘precise”’ data tend to cloud our understanding 


of the numbers of these parasites. Variations in numbers of fleas and mites is 
considerable at any particular season. Two shrews, taken in traps a few feet 
apart, might have thirty and no fleas, respectively. With the mites the extremes 
are sometimes of much greater magnitude. Extremes are much more frequent 
than is expected in a normal distributional pattern of a uniform sample. Fo 
an intelligent analysis of the populations of external parasites we must first 
attempt to ascertain the factors affecting frequency and abundance; and then 


analyze the data according to the season of the year, age of the host, locality, 


— 
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il become evident 
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ver criteria seem appropriate. Suitable criteria will 
more profound knowledge of the biology of the } 


ost species, and by 
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THE LEAST WEASEL IN WISCONSIN 
By James R. BEER col 


The least wease l. Mustela rixosa all ghenre NSis (Rh ads), was first rep yrted In ~ 
Wisconsin by Ward (1907). This specimen was taken at Burlington, | 
County. Ward also recorded the second and third specimens from Sauk County 
1909) and the fourth specimen from Pierce County (1911). These are the fou 
specimens noted by Cory (1912) in his work on the Mammals of Illinois and 
Wisconsin. The data that has been p iblished since this time are scattered and 
not readily available and there are also a number of specimens that have not 
been recorded in the literature so it seems advisable to bring together the exist- 
ing data on the distribution of the species in Wisconsin 

\ map showing the distribution of the known records of the least weass 
given in Figure 1. This map shows the distribution of specimens that I hav 
seen, literature records, and reliable observations. The last class was used ver) 


sparingly since it was found that most trappers and fur buyers do not distinguisl 


between this species and sm: ll individuals of Mustela erminea 
In discussing the distribution of this weasel I shall start with the southeasten 
counties of Wisconsin and work towards the northwest. The first record (Ward 


1907) was a female and is now * 1363 in the Milwaukee Public Museum. This 
the only record that I have found for Racine County though there are at | 
four records for the species a short distance to the south in Illinois (Necker an 
Hatfield, 1941). The lone record for Jefferson County is based on observations 
by Irven O. Buss and Arthur Hawkins on January 13, 1937, in the southern edg 


of the Faville Grove Wildlife Area (S23-T28N-R14W). Here thev found tracks 


which they identified as be longing to this species. Both men are famill | 
this weast 


\ specimen from Dodge County was taken at Be ( Dam by Snyder o 
August 30, 1914 (Uni Wise. Zool. Col. No. 11832). In addition, Wayne T 
Manager of the Horicon Marsh Wildlife Area, report that at least two least 
weasels were taken during the muskrat trapping seast in the fall of 1946. H 


saw none in 1947. During the summer of 1948 Harold Mathiak reports that s« 


eral were seen, apparenth family group whet a Stump was pulled 1! lO 
area between Horicon and the Horicon Marsh headquarters. One was kill I 
definitely determined as a least weasel 

Winnebago County is represented by two specimens taken by Clyde Terril or 





his muskrat marsh between Oshkosh and Omro. These specimens were taken 





December and are now numbers 404 and 405 in my collection. A number of 


1 


others had been taken from the same marsh. Willi 
farmer who has a muskrat marsh at Omro, states that he has taken the least 


am Krenze, a reliabl 

’ : 
Wweast ol and on tor a number ol years and that they vere comparatively 
abundant during the falls of 1946 and 1947. This statement was made afte 
examining specimens that I had with me at that time. He stated that most of 


the trappers consider that there are two \ easels in this area, the short-tailed 


weasel (M. erminea) and the long-tailed weasel (7. frenata). The occasional M 
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rosa that is taken is usually thought of as being a young M. erminea of a late 
a ‘“‘runt’’ of this species. The general opinion is that the population was 


Yr or 
I a ¢ 


nparatively high during the fall of 1947 for the Winnebago County area. 
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Fie. 1 Distributior of the least weasel ir Wisconsin 


\ skull taken from the stomach of a rough-legged hawk by Kar] Wright of the 
Neville Public Museum, Green Bay, Wisconsin, constitutes the lone record for 
Brown County. The hawk was killed at DePere in 1945. Mr. Wright informs me 
that this skull was identified by H. H. T. Jackson as being that of a Mustela 


LOS 





148 JOURNAL OF MAMMALOGY Vol. 31, No. 2 


No specimens are known for Waupaca County, but I had a muskrat trapper 
describe a weasel, that he considered to be unusual, which I am sure was a least 
weasel. It was taken from west of Freemont during the fall of 1941. 

A mounted specimen of least weasel, in possession of William H. Busse of 
Oxford, Wisconsin, was seen and identified by Robert McCabe and represents 
the lone record for Marquette County. It was taken at Crooked Lake near the 
western border of the county. Mr. Busse has had the specimen for a number of 
years, but was unable to give an exact date for its capture 

Mr. John W. Thompson, Jr., has a specimen which was taken January 9 
1949, near Edgerton, Rock County, Wisconsin, by George Sherman. This is the 
only record available for Rock County 

There are several records for Dane County, most of them for the vicinity of 
Madison. Some of these are in collections as follows: Univ. Wisc. Zool. Col- 
lection, 1; A. W. Schorger, 1; Univ. of Wisc. Wildlife Mgt. Collection, 2; and 
Harold Hanson, 1. These have been taken during the last ten years. Specimens 
from Mazomanie and Roxbury Township, numbers 3281 and 3328 in the Mil- 
waukee Public Museum, are listed as being taken in 1915-16. One skull was 
taken from a great horned owl pellet at Stoughton (Errington, Hamerstrom, 
and Hamerstrom 1940) and another skull was found in the pellet of a great 
horned owl which was collected near McFarland on April 11, 1931 (Nelson, 1934 
The latter skull is No. 251114 in the Fish and Wildlife Service collection, U.§ 
National Museum 

At least nine specimens are known from the southeastern part of Sauk County 
These are in various collections as follows: Hanson, Nos. 638, 652, 686, 651, and 
653; Milwaukee Public Museum, Nos. 3370 and 4067; Chicago Museum of 
Natural History, No. 21818; one in the collection of the Univ. of Wisconsin 
Wildlife Department and one in the Univ. of Wisconsin Zoology collection 
Six of these were taken in 1943, two in 1907, and one in 1948 

During the summer of 1948 a female least weasel was taken near Stoddard i 
Vernon County. This animal was pregnant and contained four embryos. The 
specimen is in the Univ. of Wisconsin Zool. Collection. 

Wm. T. Lambert, a taxidermist at Taylor, Wisconsin, writes that he has tw 
least weasels mounted which were taken during the winter about fifteen or 
twenty years ago at Springfield, Jack 
killed one on February 15, 1948, iz 


familiar with the local fauna and is considered to be a competent naturalist 


son County. He also states that his dog 


the same locality. Mr. Lambert is very 


The two records for Dunn County are from the notes of Irven O. Buss and 
are as follows: ‘‘Nov. 22, 1941. S23-T28N-R14W. Least weasel tracks were see! 


in a boggy pasture having scattered hardwoods and alder thickets, about halfway 


between highway ‘‘29” and Gilbert Creek on the Charles Haffelder farms. This 
weasel was later trapped by Charles Haffelder, Jr. who described it to me 
December 20, 1944. $13-RI3W-T28N (Island in the Upper Lake Menomuin 


Helmer M. Mattison found a weasel that had been killed by a red fox. The 


remains proved to be those of a least weasel when we examined them.” 


The records for Pierce County include the record by Ward (1911) from Prescott 
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A HYBRID GIBBON 
By M. F. Asuitey Montac 


In 1933 Zuckerman listed some nine records of intergeneric crosses in the 
Primates. In each case one of the parents was a macaque. The other parent 
s a baboon in SIX Cases, &2 ZQuenon 1n two Cases, and a mangabey in another 
He also listed six interspecific crosses between cercopitheques, one interspecific 
cross between semnopitheques, one between capuchins, and one between marmo- 


set and pointed out that interspecific crosses between lemurs had been re- 
corded many times 
Recently I secured records of an additional four intergeneric and twenty 


‘interspecif c’’ crosses in primates. Che recor ls of thirteen « | these crosses were 


obtained from the register books of the Zoological Society o Philadelphia ind 
eleven from the list of the Zoological Society of London. The individual records 
are listed below. From the register books of the Zoological Society of Philad 
phi ire tl following 
INTERGENERI I I 
ul } * Pa } 1 bo 29 © 1913; died 24 M } 
VW Cerco fuliginos be 22 Sept., 1888; died 29 De 1888 
V ( j 7M 112: lived 7 hou 
“ ( g J 19 ed 22 A 
NTERSPECIFIC CR¢ 
Ma M born 23 Fe 887; died 26 37 
Vaca } M 2M 1894; died 6 May, 18 
Va Vl 19 N 1886; d yu oY 


} ‘ , l ~ 
('¢ ‘ f 
t} Aug 13 j 25 
( } ( Fe ] de I 
22 D 1906; di zz UV } 
Pap ung) Dp rn 22 D 1906; died 22 Ds 0) 
I I 22 M 1911; died 26 M 
From the list « he Zoological Soci of London (1827-1927 [ 
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oO 


he upper arm is dark gray, 


gray hairs; the lower back is dominantly gray, shot through with black hair. 
T 


ies are gray, and the dorsal surfaces of the hands, fingers, feet, and toes 
covered with gray hair. All exposed skin surfaces, including the nails, and ischial 
callosities, are as black as those of the father. The color of the iris i 


in all three animals, namely, dark brown. 


Careful examination of Barbara, at a distance no more than is represented by 
the thickness of a sheet of plate glass, failed to reveal single hair the color of 
her mother’s. Barbara’s pelage is dominantly dark gray, and her skin is black 
like her father’s, but unlike her mother’s dark brown skin. 

This cross once again raises the question of species in the primates. The 
habitats of Hylobates agilis (Sumatra) and Hylobates hoolock (Upper Assam, 
Aracan, Yunan) are discontinuous. We are therefore concerned here with tw 
geographically separated groups 

It seems evident that Hylobates agilis and Hylobates hoolock represent ge: 
graphic races of a single polytypic species. That is to say, we are here dealing 
with geographic variants of a single species, a species being understood to be 
group of actually, or potentially, interbreeding natural populations which 
reproductively isolated from other such groups. Geographic separation has her 
produced reproductive isolation, and hence geographic variation. 


Some species are monotypic, that is to say, there ar species in which all th 


members closely resemble one another. Monotypic species generally occupy) 


limited range, and since there is an absence of geographic barriers there is n¢ 
opportunity for reproductive isolation and hence geographic variation. Ths 


gibbons are obviously not monotypic, they are clearly polytypic, and the valu 
of the case of crossing here described is—not that such a cross was in the least 
unsuspected as possible that it makes the acceptance Ol such a \ iewpoint easit 


Schultz (1933) ha described nine species and Elliot (1913) as many as thirtee1 





species, of gibbons. It is an open question whether we are not here dealin 

geographic races of a single poly typic species, or poss bly two species The specie 
of gibbons described by most authors are, most likely, no more than geograpl 
ically, and therefore reproductively, isolated groups of the same species. Owing 
to their reproductive isolation superficial differenc¢ have developed whicl 


earlier systematists used as a basis ior separating Froups which, spec ifica 
least, belong together. The classification of tl 


ly 
1e gibbons, as of all other primates 
requires reinvestigation in the light of the newer systematics. 


Perhaps in no other mammalian group have taxonomists enjoyed such al 
orgy of ‘‘splitting”’ as in the Order of Primates. As many as 600 species of living 


primates, not counting synonyms, have been recognized by D. G. Ellio 
\ REVIEW OF THE PRIMATES. There can be little doubt that the true 


in his 
» number 1s 
considerably less. The primates as a whole exhibit a high degree of morphological! 
variability. This fact, taken together with a mid-nineteenth century specit 
concept which was for the most part based on the study of skins and skeletor 


in museums, led to a regular orgy of classificatory speciation. Differences rathe 


than likenessess were sought, and more and more refined morphological dis 





the lower arm is lighter gray. The lower extremi- 


is the same 











ons 


rea 


tu 
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between groups were recognized. The excesses thus committed led to 
tion of numerous species in almost every animal grou} Today, careful 


dies 


and analvses by biologists, with a fuller understanding of the nature 


ariation than the nineteenth century taxonomist possessed, have been re 
sible 


e for something ¢ 1 reversal this tendene. 
eu ratne stati morphologic conce} Ol &@ species inderwent a con 
enlargement in the nineteenth century, as a consequence of the pub 
of D: n’S ORIGIN OF SPECI 1859). It is, however, only recently 
development of tl le! genetics and the increase in ou! 
aes of Ge mennsennn of mentiatios have been able to achieve a bio- 
und concept of the nature 
moder! iologist, a specie a more or less temporary) eddy in the 
of evolution. A species is n¢ é tatic, sharply delimitable group, 
definable result « he process of evolution. This process is to 
t ( b] tf resulting I on presented by geographically 
pot rep! on grou] Such groups were torme rly described 
( I ere Cal e little doul tn many groups < primates which 
] Sry P fa] t eco 
} div | eiterate that the bhilitv of members of vO groups O 
mnt eed does not ther I them members of the same species 
ergel crosses cited in Zuckerman’s list, and in the present paper, ar 
nt evidence of the bility of morpholo illy well differentiated primates 
erbreed. The purpose of the present paper is to report a case Ol crossing 
n alleg speci of gibbon, al I he light of that cross to raise the 
n whether the morphological differen: existing between most described 


TY 


really merit the rank of species differences 
ebted to the Viking Fund, New York, for a grant which en 


tudv the gibbons reported in this paper. To Dr. W. A. Mann, 
National Zoological Park, Washington, D. C., I owe many thank: 
study these animal al t Mr. Fred Ulmer o the Philadel 
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MOVEMENTS AND SURVIVAL OF RATS IN HAWAII 


By H. J. Spencer AND Davin E. Davis 


Through Presidential Proclamation (May 1933 and amended May 1944 


funds obtained from processing taxes collected on Hawaiian-grown sugar were 
allocated for the betterment of agriculture in the Territory of Hawaii. As a part 
of this program a rat control project designed to abate rat-borne diseases and 
economic losses was established in December, 1935, and continued through 
June 1938. The project was directed by the Hawaii Agricultural Experiment 
Station with personnel loaned by the Bureau of Biological Survey (now Fish 
and Wildlife Service 

From investigations in 1938, it was possible to learn something of the move- 
ments and survival of the rats by releasing marked individuals. In this paper, 
the data obtained are compiled and analyzed. 

The study was conducted in a field located in a semi-mountainous (gentle 
slope) section along the northern (windward ) side of the island of Oahu. The 
land (Pl. I, upper) was uncultivated and overgrown (PI. I, lower) with a number 
of plants, the principal species being lantana, guava (Psidium guava), and the 
creeping plant (Commelina nudiflora Linn.). The climate is equable with sufficient 
rainfall to sustain an abundance of both plant and animal life. The soil is 
basically of voleanic origin consisting of basaltic lava which has disintegrated 
into lava, tufa, and sedimentary soils. The study plot was not subject to inter- 
ference by man 

The method used in trapping, marking, and releasing the rats consisted of: 
(1) Establishment of single cage traps at intervals of 100 feet on rows which 

; 


transected the plot at intervals of 150 feet; (2) etherizing and marking the rats 


with an ear-lobe and hole-punch system; (3) release following recovery from 
ether at point ol capture. Plate l. lower. shows the type ol trap and the box 


for etherizing. This work was conducted from February to April 1938. 


The principal! species studied was the roof rat, Rattus rattus, which included 
the varieties known as R. r. alexandrinus and R attus. Since no difference 
in movements or survival was noticeable, the records for the two varieties are 
analyzed together. In addition, a number of Hawaiian rats (R. hawaiensis 


and brown rats (R. norvegicus) were captured and released. 


The population of the 47-acre experimental area was about 475 roof rats. Dur 
ing the experiment, 420 roof rats were caught. In exhaustive trapping at the 
close of the experiment, 34 additional unmarked roof rats and only 57 of the 
originally marked stock, totaling 91 rats, were caught. Calculations of population 
by the recapture ratio method (Petersen, Rept. Danish Biol. Sta. for 1895. 6: 
1-48, 1896) gave 494 roof rats, which is a satisfactory agreement. 

M ovements.—The distances at which rats were recaptured are summarized in 
Table 1. These distances were measured from the place of penultimate capture, 
not from the place of original capture. Thus a rat which was first caught at A, 


then caught 30 feet away at B, and then caught again at A, would be recorded 
te) e 


as having made two movements of 30 feet; not as having made one movement 
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30 feet and one of zero feet. Because of small numbers 


yicus are not divided into sex or age categories. 





apparent that the rats tended to remain within an 


out 200 feet. Females of R 


males have since 77 per cent ol the 


rallus may have 
females were 1 


However, the difference has little 


R. hawatensis and R. 


area with a diameter 


more restricted movements 
ecaptured within 200 
statistical significance (P 0.1). R, 
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movements (over 1000 feet) shown in Table 1 occurred 


just as frequently within a week of first release as within ten weeks. 

D uppeare e of rats The duration of records for the rats are given in 
Table 2. These figures ere obtained by considering the known life of the 
recaptured rats in the following manner. Ofthe adult male R. rattus marked and 
released, only 76 were recaptured at any time. Of these 76, twenty-six were not 

ptured after the ninth day, leaving 50 known to be alive on that day. Simi- 

of these 50, seven were not capture é he nineteenth day, leaving 43 

I ‘ live t that time. | ODV1 these da lo no represent 
f the 1 but merely the rate lisapp nee. The rats were still 

hen | ppec und lived f an unknown period of time after last 

Keol., 29: 437, 1948), |! é found that the disappearance 

ehiy 85 per cer f the trus rtal , Henes atisfactory 

. 1 o the t eal btained ’ liv) ling the disappear 

85. Tl resul givel l es in Table [t must be 
nD ZA I these ul e onl ! on 
9 he disappearance fig \ oug timate of the survival 
ho n be us compare Sex¢ pre nd species It is evident 
l n of / f live longs nan » adult males, and that R. 
I ely short life and R elatively long one. 
mely short disappearance tim« e perplexing. These results suggest 
he 1 have died bv the end { mth and that only 5 per cent 
end of 3-5 months. S | explanations are possible. This high 
I ince rate n e au ( ne on xperience with releasing 
B more (Calhour nd te Y tality The high rate 
du he decline in the pop bout 475 rats to less than 100, 
pin ne I { rt » predation by mon- 
g ( I ad yn disapne re esented ‘ause they show: 
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SOIL TEMPERATURES, WEATHER CONDITIONS, AND EMERGENCE 
OF GROUND SQUIRRELS FROM HIBERNATION 


By Oris WADE 


Results of studies on the hibernation of ground squirrels in the region of 


- 
Lincoln, Nebraska, over a series of years, show that the time of emergence 
from winter sleep, under natural conditions, varies widely. Dates as early as 
the second week of February and as late as the first week of April are recorded, 
with March showing the greatest number. These wide variations in time ar 
not explainable entirely by any suggested reasons in the literature known to 
the author. The purpose of this report is to present certain data pertinent to this 
question, and which point to a factor of apparent significance. 

General considerations.—The time of emergence of ground squirrels from 
hibernation is associated with several environmental conditions and it is prob- 
able that it is dependent on some one or more of them (Johnson, 1931; Wade, 
1930; and others). An explanation commonly advanced is the “warming up of 
the soil” sufficient to arouse the squirrels from their torpid state and to stimulate 
them to dig out, as they have to do, and begin seasonal activities above ground. 


1 


There is, of course, the usually accepted view of the inherited cyclic hiberna- 


tion behavior (Wade, 1930, 1948) to be considered even though some ground 


squirrels in regions with mild winters do not hibernate, at least in the mann 


of the northern species The antelope squirrels Ammospe rmopl lus) d n 
Howell, 1938:29), and perhaps there are others. In general, species of Citell 
do, and much of their range is in regions where cold winters are the rul 

The studies made here on the thirteen-lined ground squirrel, Citellus tr 
decemlineatus, and the Franklin s juirre] ( franklinit, indicate that there are 


factors other than temperature which exert a controlling influence. Extensive 


observations in this region on hibernating ground squirrels under controlled 


conditions, and in nature, show that they will, as a rule, awaken from deep sleep 

at irregular and sometimes frequent intervals and move about (Johnson, 1931 

Wade, 1930). That they may do so when the soil is not “warmed up” and that 

they do not then appear above ground has been determined. It is also known 
' 


1 to insure safety from freezing 


(Wade, unpublishe d data), the soil usually has not been warm, in the sense that 


that at a 20-inch depth, a depth great enoug 


1 


the squirrels were actually warmed in their nests to the extent of arousing them 


from lethargy, when they actually did emerge. Rather, the temperature level 


was very favorable to maintaining the torpid state characteristic of these squir- 
rels in hibernation, as commonly noted under controlled experiments (Wade, 
1930 


Present investigatu n.—The data used here. covering the records of ten sea- 
sons, show that the soil temperatures on emergence dates at the above depth 
have ranged between 7.5° C. (45.5° F.) and 14° ¢ 57° F). Since these closely 
approximate favorable hibernating temperatures it seems eviden that the 


temperature of the soil at the hibernating level is not the controlling factor in 


the normal awakening and emergence of the squirrels. 


The ground squirrels of this region have the ha 


bit of closing the entrances 
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to their dens with earth when they go in to sleep or to escape pursuing enemies. 
It is assumed that this is a protective device against intruders rather than 
against the elements. When they go into the quarters they have prepared for 
hibernation they effectually close any tunnels leading to these from above 
ground with a considerable amount of earth firmly packed in. Thus, when they 
wish to get out, considerable digging is necessary; in fact ground squirrels, 
vhen they emerge from hibernation, often do not reopen the old passageways, 
— 


dig out through the soil in the most direct way, opening up a fresh exit. 
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In the winters the soil is usually frozen, often down an appreciable distance. 
Should a squirrel try to reach the surface at this time, the frozen earth would 
present a real barrier and make digging through almost impossible, especially 
after some time in the torpid state when the animal has become thin and weak- 
ened from fasting. There is evidence that these squirrels do often try to reach 
the surface during a waking period and do sometimes succeed, following a 
period of thaw when the soil is not frozen, even in midwinter. This strange 
occurrence was observed here in January, 1939, when, following about two 
weeks of very warm weather with complete thawing of the frozen soil, squirrels 
appeared above ground on January 12. Lowered temperatures followed almost 
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at once and continued into March when, after several weeks of rising tempera- 
tures, the squirrels made their “‘regular”’ spring emergence on March 19 
In the accompanying graphs (Figs. 1 and 2) the daily mean atmospheric tem- 


peratures are shown for three weeks preceding the recorded dates for the eme 
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gence of the squirrels each spring. This time-span is used because it covers 
period during which temperature rises required for the necessary thawing occu! 


The seasonal records o ten different years are used to show hov the thawing 
and loosening of the soil correlate fairly closely with the spring ground squirrel 
emergence. At the end of each curve a cross (+4 indicates the recorded dat 
of emergence. Also on that day a letter ‘“‘S”’ is placed to show the soil temperature 
at a depth of 20 inches. It should be noted that the emergence dates recorded 
are not necessarily exact, but are the davs the writer. of his own knowledge 
had evidence that squirrels were out. Some may have appeared one or mor 


days earlier, but careful checking with various interested persons whose ob- 
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ra- servations could be relied on indicated no discrepancies great enough to be 


significant. 


m- The ten years the writer has used in 


the graph were selected solely because 


the records of them were complete and verifiable on the points presented herein 


In Figures 1 and 2 the curv 


as having a bearing on the question of time emergence 
ach year shows that temperatures suff- 


ciently high to insure effective thawing were maintained for ten or more days 


preceding the emergence dat 
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A COMPARATIVE STUDY OF LIPIDS IN ARCTIC MARINE 
MAMMALS 


3y CHARLES G. WILBER AND X. J. MUSACCHIA 


It has been assumed for a long time that fat plays an important role in the 
economy of Arctic mammals. This assumption has been supported by references 
to the large amounts of subcutaneous fat found in the marine mammals of the 
Arctic. 

A review of the literature shows that practically no information has been pub- 
lished dealing with fat metabolism in or fat content of the mammals of the 
North. 

The usual lipids that are considered in any study of fat metabolism are total 
fatty acids, phospholipids, total cholesterol, and sometimes free and ester cho- 
lesterol. The ratio of these lipids, one to another, in any tissue is of basic im 


portance. All studies of fat metabolism are based on a comparison of experi- 
mental tissues with normal and “consequently the determination of normal 
values is fundamental” (Bloor, 1943). 

Since there are no normal values in the literature for lipids from northern 
marine mammals, it was necessary to establish such values 

Mate rial and methods. The following species were examined: the polar be: I 
Thalarctos maritimus; walrus, Odobaenus obesus; ringed seal, Phoca } spida. ‘Thi 
nomenclature is taken from Preble (1908 

Tissues were prepared for analysis bv grinding with sand (Bloor, 1943). Ordi- 
narily only one gram of a given tissue was used. Extraction of the lipids was 
done according to Bloor’s (1929) method. Two samples of polar bear liver wer 
quite large, around 30 grams each; the extraction was done by refluxing in hot 
alcohol (Bloor, 1943 

Total fatty acids were estimated, using the method of Bloor as modified by 
Snell (1937). Lipid phosphorus was estimated by a modified Youngburg tecl 
nique (1930); from these values, phospholipid was calculated as 
urements of cholesterol were based on methods developed by Bloor (1916 

The following tissues were analyzed: polar bear liver and kidney; walru 
heart and liver; seal blood, liver, and kidney. The seal blood was obtaine 
directly from the ventricl Analytical procedur s for blood were the same as 
for solid tissues. 

Table 1 shows the lipid values for the polar bear liver and kidney. Thi 
amounts of lipids in the walrus heart and liver are shown in Table 2, and thos« 
in whole blood, liver, and kidney ; of the seal are summarized in Table 3, which 
shows the mean values for fatty acids, cholesterol, lipid phosphorous, and 
phospholipid. 

Discussion.—On examining the results of analyses of the polar bear liver, on 
is struck by the high fatty acid content, 9.8 per cent of fresh tissue. An exhaus- 
tive search of the literature reveals no other data on the liver lipids of species 


closely related to the polar bear. In the human liver, total fatty acids amount 


to no more than about 4 per cent wet weight. It is obvious that the amount of 
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TABLE 1.—A mounts of lipids in the liver and kidneys of the polar bear. All values are in per 
cent fre shi Ue 
LIPID TISSUE SPECIMEN A PECIMEN B MEAN 
| Fatty acid Liver 8.82 10.75 9.78 
. Kidne 3.4 1.45 2.42 
cs Cholest« Live 0.27 0.48 0.38 
he Kidne 0.52 0.36 0.44 
Lipid phosphorus Live 0.11 0.107 0.11 
Kidne 0.03 0.12 0.075 
Phospholipid Live 4 2.68 2.49 
Kidr 0.75 3.0 1.88 
9 { D a 
— 
| 
L ) 145 | 4.21 
1 He 2.35 1.60 1.97 
( | ‘ 0.2 0.2 0.29 0.26 
H 0 0 0.14 
| } | 0 0.10 0.12 0.13 
| ) 067 0.047 0.57 
Y | 4 , { 0) 2 f 
HH. 68 N 43 
‘ | { } } f ) 
4 A A3 A4 
4 = 7 0 ISD 1000.0 956.0 
| Liv t 6.5 5.1 
Ki h U t.U .7 
( B 58 207 .0 81.0 183.8 175.2 
| Liver ) 48 0.5 0.36 0.41 0.44 
Kidr ( i 0.56 0.38 0.53 0.48 
L, I B 28 23.9 92.0 52.9 29.3 
Live 0.2 ( 0.35 0.26 0.32 
i Kidne 0.12 0.21 0.23 0.15 0.18 
Phospholipid Blood 706.0 | 587.5 | 800.0 | 822.0 | 728.8 
Live 6.7 10.0 8.75 6.5 7.99 
Kidney 2.9 5.4 5.7 5. 85 4.46 


fattv acids in the polar bear is of a different order of magnitude than the values 
for man. 
9 


Phospholipids in the liver of the bear average 2.79 per cent. In man, the liver 


contains about 1.7 per cent phospholipid; in the horse, 3.7; the guinea pig, 2.9; 
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rat, 2.9. A comparison of these values indicates that the level of fat metabolism 
in the bears taken was not unduly high. The animals were shot during the 
summer months and hence it may be that a high rate of fat turnover was not 
essential for the over-all well-being of the beast at that time. Cholesterol in the 
bear liver, 0.38 per cent, shows nothing unusual. 

It is fairly clear that the liver of the polar bear is not peculiar in its lipid con- 
tent, with the possible exception of the extremely high total fatty acids. This 
latter fact suggests that further detailed analyses of fatty acids should be made 
It is essential that iodine numbers and like values be recorded for the liver 
lipids of the bear. This is particularly true in view of the repeated reports of 
toxicity of polar bear livers. Detailed analyses of the polar bear liver oils along 
the lines of Hilditch’s (1947) work are indicated in an attempt to throw som« 
light on the problem of “‘poisonous”’ bear livers and on the general mechanism 
of fat usage in this typically Arctic mammal. 

The polar bear kidneys show a fairly routine amount of fatty acids: mean of 
2.42 per cent wet weight of tissue. In the normal human kidney there is about 
2.06 per cent fatty acids. In the bear, there is no increase in kidney fatty acids 
paralleling the large amount in the liver. Cholesterol in the kidneys shows nothing 
unusual 

The mean phospholipid values for bear kidneys, 1.88 per cent, are low as 
compared with similar values for the horse, 2.6 per cent, guinea pig, 2.8, an 
rat, 2.9. By reference to Table 1, however, it is clear that one bear had an e: 
tremely low phospholipid value, 0.75 per cent; whereas the other had a valu 
of 3.01 per cent. The mean can have little significance in view of the small sampl: 
and wide variations. The mean does indicate however that nothing exceptional 
should be expected in regard to phospholipids in the polar bear kidneys. 

Bloor (1936) gives the following lipid values for the heart of the sea lion (per 
cent dry weight): phospholipid, 5.6; cholesterol, 0.4; phospholipid /cholesterol, 
14. In the present work, two walrus hearts were analyzed and a mean of 1.97 
per cent wet weight of fatty acids was found. Phospholipid amounts to 1.43 
per cent, and cholesterol, 0.14 (Table 2). These values are on the basis of wet 
weight of tissue and, thus, do not appear essentially different from Bloor’s 
values for the sea lion. The ratio of phospholipid/cholesterol for the walrus 
heart is 10.2, which is practically identical with the same ratio for human heart 
It is close to the ratio, 14, for the sea lion and the dog. The average ratio for 
twelve different mammals is 15 (Bloor, 1943). The present results indicate that 
in the walrus heart there is less than the average amount of phospholipid in 
relation to cholesterol. In fact the P/C ratio is much closer to the average for 
cold-blooded vertebrates, 8, than it is to the mammalian average of 15 

The mean value of fatty acids for the walrus liver is 4.21 per cent wet weight; 
total lipids equal about 4.47 per cent. This latter value is higher than that for 
the liver of the Antarctic blue whale, 3.5 per cent (Klem, 1935), but slightly 
lower than that for the liver of Phocaena communis, 5.0 per cent (Lovern, 1934 


Recent analyses of the total oil in the liver of Dall porpoises gives a range ol 


mean values from 3.76 to 4.26 per cent (Scheffer, 1949). If the total oil is equiv- 
I | 
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pholipids which fall within the range of 2.6 to 3.3 per cent fresh tissue weight 
Javillier, Cremieu, and Hinglais, 1928 
, 


It seems clear from the consistently high phospholipid values in seal blood, 


liver, and kidneys that this mammal was metabolizing fat at a relatively high 
rate when taken. Although the shock of shooting must be considered, it seems 
quite probable that, in Phoca hispida, fat metabolism takes place at an ex 
tremely high rat 

Before any final conclusions can be drawn, it is essential that more seals be 
examined. at different times of the vear and under different conditions of en 
vironment. If at all possible, seals should be captured alive and maintained i 
the laboratory under controlled conditions for a time before taking the blood 


Moreover carbohydrate analyses should bx made to ascertain whether non-lip 





metabolism is also unusual 
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100 of blood 4-12, 102.6 1-18 64.5 \-22, 60.6 Che normal range fe 
hum: 70 to 120 mg. pe LOO ¢ Che present values f the 
St blood fall along the lower edge of the range for man. In the work on thi 
seal, blood v collected in tubes to which fluoride was added to prevent e1 
zymatic breakdown of the sugar before analyses could be made 

S I Anal cholesterol, phospholipi I t wcl1ds were | 
on tl live nd kidne the pol: ( ul Se Walt eal in 
and ole blood ‘ lso analyze 

The result presented in tabular forn indicate tné there an unusual 
high level of fat metabolism in the se 

L'} pol I r live on I ( irge amou ( t cid bi 
ot! n Inu 
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dogfish, carp, frog, rat, pigeon, guinea pig, and horse all have kidney phos- 











0) v ry 
| A 
pr led 
] ly 
TIMBER WOLVES 
~ ve me Inspector 
1944 I larch 31, 1945 
} 
re pe indant 
I Pr lI { | 
UN I ft tow! 
= ti ering about 


ul oO the west 
n creeks 
I ( le LTeT 
r } ] 
n 
| 











168 JOURNAL OF MAMMALOGY Vol. 31, No 


saw four tracks headed northeast. February 15, McDonald saw eight wolves head: 
l 








east. February 19, McNutt saw eight tracks headed south. On February 28, Brow: 
eight tracks and caught one wolf out of this pack. The remainder headed in a northwesterl, 
direction. March 6, McNutt saw two tracks headed northwest. March 7, Jameson saw five 
tracks headed west. March 8, Conner saw seven tracks, and so the circle went. At no tims 
during the remainder of that trapping season were there tracks enough seen to numbe1 
over seven wolves 

I did not inform the trappers as to my reasons for gathering these figure 
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The simplicity and ingenuity of this approach to wolf numbers in a restricted 
locality appears so elective and convincing that it might well be adopted els 


al are as persistently 


i 


where. It is questionable if the numbers of any other anin 


t + f 4) ri . 1 4 1 } : . “he 
exaggerated as those of the timber wolf, still held in awe by Indians, residents, 


I Li 


and many tr: ppers themselves, while sportsmen and herdsmen hal itually hold 


extravagant opinions I If populations and the aqamage done by them. The 
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toll n by this resident pack of eight animals was not recorded and may con- 
ce y have been heavy, but must at least be far below a local estimate of 
damage which depends on the supposition that the district is “full of wolves.” 
Mr. Sawyer records the interesting fact that he has never yet seen a wolf 
The animals either stand, trot, or run, an observation corroborated by 

the trappers themselves 
Z [ { : itheria. Received Ausuei 8. 1018 


MOVEMENTS ON SIBLEY PENINSULA, ONTARIO 


ch has been published already about thy depredations f the wolf, but little 


m is available about the 


movements of wolves in restricted 





( Information < mber wolf moveme n be found in Young and Gold 
man’s book (1944 pp. 81-84 nd 1 spe ormation in papers of Olson 
1938), Cowan (1947), Murie (1945 | Stebler (1944). When reading the pub 
ons of most of these autl one gets the impression that wolves use run 
hunting routes which they travel rather regularly. These runways are 
le d by some of them to cover ‘uit which consists of an irregular circle, 
he diameter of which may vary between 20 and 60 miles. The extent of the 
seems to depend on the amount of food available. Generally short de 
urs or scouting courses, which are apparently deviations used in the search of 
prey lead away from the main runway. The hunting routes are usually travelled 
by packs of wolves, but occasionally by single ones. Packs may travel up to forty 
mile day along such routes. The circuits do not appear to remain the same 
luring the different seasons, but seem 1 msiderably shortened during the 
a g period 
[he purpose of this paper is to give information concerning the movements of 
I restricted aret hich may give more detailed conception of a 
DOs e tence ¢ runw 
/ rplion oO tl} ludy area The ar n which the present study was made 
( rs Sibley Peninsula, situated in Ont » on the north shore of Lake Superior, 
east of Port Arth It is roughly twenty miles long and six miles wide. The 
irea of the peninsula is in the neighborhood of 102 square miles. It is situ 
thin the pre-Cambrian shield. The southwesterly tip of the area consists 
0 rormatio1 up t 1850 feet ly} height of land is very close to the 
es shore, resulting in a drainage in an easterly and southerly direction. 
rhe reasons why this peninsula was selected for a study of wolf movements 
ollows: Two-thirds of the area includes Sibley Provincial Park, which is 
i game refuge. Local people claim that this reserve is a | reeaing place for timber 
olves, fror hich they sally out into the surroundings. If possible, this should 
be tested. The area is only partly logged over and is in easy commuting distance 
rom LO! Arti Most of it is fairly easily accessible because of a driveable 
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road, covering the entire length of the peninsula, and several old logging roads. in 
The peninsular shape of the area makes it easier to estimate how many packs tw 
and possibly wolves, are present. Considerable information about early wildlife no 
conditions in the area, collected by the first and only settlers there, the brothers 
Cross, was available. Coyotes have a low abundance on the peninsula; timber 
wolves are easily ob vable in the winter on Lake Superior and its bays around ‘ 
he rea 

Present forest cover The forest cover of the p ninsula is quite varied. Pulp wl 


vood logging commenced around the time of the first World War, but was } . 


stopped a few years ago. In one-third of the area, which is only partially logged tl 
over, part of the original upper-story, consisting of white pines and white birches, U 
is still standing. White birch (Betula papyrifera Marsh) and trembling aspen 
Populu tremuloid Mich) are the principal dec duous trees in the area, whicl I 
togethe r with balsam fir | {bi ; balsamea (L Mill and white and black spruce 
(Picea glauca (Moench) Voss and P. mariana (Mill) BSP. place the forest \ ( 
technically within the Boreal Forest Region. However, scattered localities where 
white pine or white cedar at least share dominance, suggest a more southern in- 
fluer vhich is Tl rthe indicated in the occurrence of red pine and blac} ast I 
n spots. Balsam pop! Populus tacamahacca Mill), jackpine, and tamarack UI 
(Larix laricina (Du Roi) Koch) are not uncommon within the area 
Three principal forest types are present in Sibley: deciduous, coniferous, and 
mixed. The deciduous type is generally an even-aged forest varying from near} ul 
pure birch to nearly pure aspen in content, in most places showing an understo 
f spruce and balsam. The mixed type generally consists of white birch, a hea } 
stand of balsam-fir, and some spruce al d white cedar (Thuja occidental L Thi we 
coniferous type occurs largely in the form of upland balsam-spruce stands, but th 
coniferous swamps, 1 hich black spruce, white cedar, and balsam-fir are thi ur 
principal tre speci are commol 
In the shrub story, all depending on forest type and locality, the following 
shrubs are most commonly encountered: red osier dogwood (Cornus stolonifera } I 
hazelnut (Coryl cornuta), alders (Alr neana and Alnus crispa), and mour | pe 
tain mapl In spot there is considerable regeneration of balsam, asper I 
cedar. The following plants are most commonly found in the herb story: lar ; & 
leaved ast sarsaparil jralia nudicaulis), thimbleberry (Rubus parvifloru ‘ 
bunchberry (Cor? canaden and northern lil) r 
Waldlifi population Tl e Tauna ol the peninsula 1s still fairly represent 101 ' C 
for the general area. The marten, and likely the fisher and the lynx, have dis | 
appeared, however. While the woodland caribou was the most abundant big 
game animal at one time, it is practically gone at present. Moose were apparent eB. 
absent from the area until around the turn of the century, but are now present \ M 


in fair numbers. White-tailed deer arrived on the peninsula around the turn ol 
the century. At present the deer population is close to the carrying capacity 0! th 
the range. Black bear, red fox, and weasels are common. The bobcat has a 
parently replaced the lynx, but seems to be still uncommon. Beaver are abundant 


varying hares are on the increase, and muskrats are uncommon. Otter, mink, lc 
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east shore. They were noticed travelling in different parts of Black Bay and 
crossing over on different occasions from Edward Island to the I lenbasidie. Cross- 
ings usually take place in a straight line between the nearest points. During the 
study pel iod, : pack of six wolves was seen by the writer along the east shore of 
Black Bay Peninsula on February 17, 1948. Packs were seen in the winters of 
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1947-48 and 1948—49 on Squaw Bay and during the winter of 1948—49 on S ve 


On the Peninsula itself, individual wolves were seen on six different « sions 
from July, 1947, to date. A pack, consisting twice of three and 
olves, was sighted four times during the late fall of 1948 in the sam 


1rea near the southern tip of the Peninsul: 
Track records: Before the movement study was undertaken, t 


were Kept in the diary Ol the Cross brothers over the pe riod 1934 1945 rhe. 
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1 the tracks of different packs all 


notice 


MOVEMENTS 


along the south shore on the Peninsula, 


d 
between the mainland and several small islands situated south of there, and be- 
| tween those islands themselves. They also noticed wolf tracks several times 
runi ing from Hoorigan Bav to the souths rm portion of Marie Li uis¢ Lake and 
' from there in an easterly direction. Tracks were seen by a local fisherman along 
the east shore of the Peninsula throughout a number of years. A local trapper 
1 . volf tracks all along the west shore and also on the rocky plateau’s close to 
1] the west shore 
1] During the studv itself many t ere I ded. During the nter of 1947 
. cks of individu olves were st ! few lakes on the Peninsula and 
| ' two trails. Durine the sum! 948 trac O bitch and pups were 
sandy beaches on tl est sl n the south shore. During the 
of 1948—49 sin ( g I eral lakes, on and crossing 
| n road, and along lifferet ls. The trac vhat appeared to be 
i nd two pul é s D n long the main road on December 
the ( n D f 0. D eg the early part of the 
949—5I I I Ol sil und mg two trails. Tracks 
| } S . 5 
Olve ¢ nT } 1 in ( \ tre ils whi hare 
one n Dp Che ( é ere noticed on two 
( Or ms, in Novemb«e I | ely eight miles apart 
I iD ( ou I 
Howling records: Howling he ng the sumn ver of 1949, between 
| [av 16 and Decembe Wolve he sevel sion four different 
The ere he I southweste tip of the 
n Jur ind Jt 18 I presene den around 
1 Deer kills and scats: During tl nteen apparent deer kills 
some of ther rly old, we ul | | that deer were 
| r¢ here the COl Inte I number oO] 
iI le ual pris l ng the high de population 
it , 
1 } +} re 
| : fF 19 s vere found. More that ere found on trails, whicl 
I} n ndicate extensive use of thos 
1 )) ( \ll information concerning si ll, and seat records has 
1 ere OI map of Sibley Penins S uundings I ig. | lt should 
| ed here that large parts of th I vere not visited at all, because 
} nacceasibil 
riance this m: make Cle ( O I if when Lak 
: Superio frozen ove! Ives follow the s of the peninsula. They also fre- 
the lakes on the area during the e spring. Ridges and open- 
g plateaus along the west shor sed during the int and possibly 
A ne summge Logging road I € St € ensivei s well in the 
winte the summer. The main 1 mn Sibley is sometimes followed and 
ISSe volve many points, but mos equently between Pickerel Lake 
ind L Marie Louis wolf scat 1 oun n altitude of about 1600 feet 
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on the largest mount in the area, indicating that these predators do not hesitate 
to climb the steep slopes of sizable mounts. 

Three large dots on the map indicate localities where dens were found to be 
occupied during recent years. It is likely that at least one wolf den is, or has been, 
used somewhere along the southwest shore. Supposing, on this basis and also on 
data concerning the summer distribution of wolves, that there are three wolf 
dens used every year in the area, and estimating an average-sized family to be 
six (which may be high), then there should be at least eighteen wolves on the 
peninsula. As the total area is approximately 102 square miles, this means a wolf 
density of at least one wolf per every six square miles (Seton, and Bailey, give 
an average of one wolf per three square miles for Canada). During the winter 
the density may be higher, as it appears that the area is visited during that 
period by packs, not normally present in the summer (statement of Mr. Cross 
Even so, the wolf population does not appear to be alarmingly high 

Conclusions 3ased on the information so far presented, the following can bi 
stated regarding wolf movements in the are 

The travel routes of timber wolves in the study area are apparently mainl) 
influenced by three factors: the topography of the area, the distribution of the 


most important prey animals, and seasonal changes of the climate. Wolves pref« 


the easiest possible travelling and, therefore, make use of logging roads, trails 


lake shore , and Dasst bet veen hills 


It ppears that the tendency of wolves to cross at some particular plac 


r . ‘ | 

than at others is merely a result of th topograph of tl terrain. Wolve I 
peatedly travel the same ridges, land points in lakes, and ravines, mainl; 
cause those are most suitable in regard to tl topograpl of the terrair ll 
travel routes are different in the winter than in the summer, because in 
winter and early spring wolves travel extensively on the ice along the shores of 
lake Che may either follow the shore line into bays ‘ross those in a straig 
line. Often they run from land point to land point or from one smal! isla 
inothe he | ound the peninsu 

No evidence c collected tl rea regarding existence of di 
cere movemen covering entire circuit m or is UI 
( ( IS€ ovemel! Ll lt ( | tl T T ) ind l ) f 
are m or less circuital becaus ves | cert estricted home rangt 
He eve lt appears to the writ th the movement 0 wolves, apal trol 
peing governe | by the abo e-mentioned three factors, are more or less at randor 
ind that the fact that wolves cross the same places regularly is primaril Cause 
by the topography of the terrain and secondarily as a result of their knowledg 


learning!) of their home range. Naturally wolves learn to use the topograph) 


of their home range to their best advantage and will select the easiest going, s 
far as the topography of the terrain is concerned, for their cross-country tra vel 
While the pups follow the adults on their hunting trips they will get to know th 
topography and will use the best travelling routes after having run with a pac 


for awhile 


[It is my opinion that writers in the past have over-emphasized the existenc 
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} 


of circuital movements. Evidence collected seems to indicate that wolves, apart 
from using travelways governed by the topography of the terrain, move more 
or less at random. The data collected seem to indicate that the reserve does not 


have a higher wolf population than do the surrounding areas. 
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\ MALE GUADALUPE FUR SEAL ON SAN 
NICOLAS ISLAND, CALIFORNIA 
B (J EORS | MEW J 
sealer Guadalupe fur seal 
pha Ow? 2 comn I ler ( the coasts waters of Lower 
( fornia and of Californ from the Farallones south (Starks. 1922: Lvon. 1937 
} nonin! r ; Y . ymereial } iter hori 
ypu on of this specie sO re ( mmercial hunters during the 


S I | el ( nes nimal I niv seven of then na is unable 
coll any specimens (Townsend, 1899 ihe species was described in 1897 
Me om skulls picked up | nsend on the beach at Guadalups 
Lhe iS I le record ence this species during the present 

intil 1928 when a fisherman. W. O. Clover. brought two males to th 

s Lie / t ep t tt ne } nes me hers « herd ¢ approx 

sixty animals seen by him on ‘ pe (Huey, 1930; Townsend, 1931 

| cantive nim live t I . ¢ ) Townsend (Op. Cl 
photograp ne d n of then 

Ty r ( reums nce UuNndaing ( bul ( thes nin | ere i 

LY2S Wegef | 00 \ June D1 since the earlis 


OUI are presented belo' 
His [Clover’s] first report had beer the presence of possibly sixty seals 
including bulls, cows and some pup 
Vni eturn to the island [Guadalupe] he found that apparently the entir« 
ne th the exception of six adult bulls had left the shore, but some of the cows 
ere Swimming in the water off the rocks. He waited two days hoping they would 
hau out on the beach, but finally du threatening weather decided t« eateh 


what he was able. He succeeded in catching four in his nets. The two largest 
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fought their way to freedom and made good their escape, the other two he was 
able to land and these he brought directly to San Diego, arriving on April 25, 
Ss 

Mrs. Belle J. Benchley, Director of the San Diego Zoo, reported (personal 
communication) that the detailed directions given by Clover for the location of 
the fur seals were carefully recorded and that in July, and again in September, 
1930, she was a member of parties taken by G. Allan Hancock to Guadalupe to 
search for fur seals. Although the area of actual capture was described as being 
on Guadalupe, Clover’s sailing directions were for Alijos Rocks. Moreover, 
Clover’s description of the cave where the animals were taken could not be pre- 
cisely matched with any of the sea caves on Guadalupe. In addition, a companion 
of Clover’s gave the number of seals in the original group as 35 to 40. From these 
facts it would appeal unwise to place too much credence in the reliability ol 
Clover’s estimate of the number of fur seals on Guadalupe in 1928. Neither of 
the parties of which Mrs. Benchley was a member, nor any one of the many 
other groups which have visited Guadalupe since 1928, has been able to find a 
trace of fur seals. Mrs. Benchley (Zoonooz, Nov., 1935) stated, “Repeated visits 
to the location described and repeate l explorations of ( ruadalupe Island through 
the good offices of G. Allan Hancock, resulted in our conviction that the fisher- 
man had done away with all the seals except those brought to San Diego befor 


pretending to disclose their whereabou 


Ts 
In the twenty-one years since the capture of the above-mentioned specimens 
no authenticated record of occurrence for this species has been publist e 


though Townsend (1930) reported that fur seals were seen bv fishermen near the 


Santa Barbara Islands in the summer of 1929, and Bonnot, Clark, and Hatton 
(1938) reported that three mule Arctocephalus were seen during the 1938 Divisio1 
of Fish and Game sea lion census at an unspecified locality in Californi lenti- 
fied in a personal communication from Bonnot as Piedras Blancas, San Luis 


Obispo County 


Three times during the spring and summer of 1949, through the kindness of 


the U.S. Navy, I made brief visits to San Nicol the outermost of the islands 
off the coast of southern California. On each trip I saw a single adult male fur se 


Knowledge of fur seals in California waters is so scant that the meager details 
of the three encounters are here presented 
| 


At 12:50 p. m., on May 12, 1949, while 


about one-half mile south of the western tip of the island, on an extensive flat 


making a census of sea lions at a point 


area of sandstone in which were occasional pot holes and tidal channels, I wa 
startled to hear an unfamiliar deep roaring growl behind me. The animal making 
the noise had apparently been sleeping in a depression in the rock at least 
feet from the nearest group of sea lions. It was about five and one-half feet long 
weighed an estimated 300 pounds, and had a pointed muzzle and a massive 
thick neck. The long guard hairs stuck out from its completely dry pelage giving 
the animal a soft furry outline. The under fur was a dark dull brown, but the 


guard hairs on the head and neck were tipped with yellowish gray which re- 


sulted in these parts of the animal having a grizzled, almost silvery, appearanct 


The vibrissae were pale yellow and the sides of the snout were rusty brow! 
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n fer +} nit \ f te ng us fo | forty fee 
rye DO 1 ‘ ne ' ) part r" on tor approx 
1 , . 1 
e¢ i D ! ne : uietlv. During bot! 
, 
’ ’ } y : ntit is deep vrowling. After ; 
' ’ : ' . bout thirt ont it] 
at} ‘ , } . d it, « ror und shoo 
2 ¢ 2 } a} Tne ft OT ts nead 
é pe r I 1 Del | l PAaAlNnst 
: NA , 1 
{) Ny ) Kenneth Stager of t nor Viuseul William ¢ heedel 
t ti ( r Ne N ' if! ( und one qd male tu 
() g presumal he , Ol ser er I shallow depresslor 
Q ( ( < t ne Y ne I l seal nac een round OI 
une 19. ] ppro ( er n tl ter anc least ninety feet 
ne irom the neares ‘ 110 | Iv. nar th re I rs extended and 
| ] f 4 
} front flippers crossed on its be! Wee ed t ithin twelve feet of it and stood 
| | P a ] 
behind some large ror photograp! ihe chicks ot ov snutters awakened 
' ; 
rolled ove h a growl and st« acing us. We made no further at 
tempt to remain inconspicuous, b ed into plain sight to obtain photographs 
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with which to confirm our identification. The seal appeared completely unafraid 
and for a period of ten minutes we observed and photographed it from distances 


it. In order to obtain a close-up photograph, Stager twice moved to within nine 


of less than thirty feet (Pl. I). At no time did it retreat as we advanced towards 
| 

or ten feet of the animal, and each time it charged and chased him for twenty 

or 1 venty-five feet. 

Finally, even though we stood between it and the sea, the fur seal walked 
SIOWLY an | deliberately down to the water. Just as it reached the water’s edge, a 
large bull California sea lion reared head and shoulders out of the water and 
barked at it from a distance of six or eight feet. The fur seal paused, moved 
about ten feet to the left, stood motionless for an instant, then entered the water 
rush and, with great speed and vigor, swam seaward under the water. It 
did not surface within our field of vision. 

The pattern of vocalization of the Guadalupe fur seal is markedly different 
from that of the California sea lion. It apparently rarely, if ever, barks. Accord- 
ing to Wegeforth (op. cit.), “Their bark is a throaty muffled sound with sometimes 
almost the tone of a steamboat whistle; it is totally different from the shrill 
penetrating bark of the sea lion.’’ I have heard three separate types of vocaliza- 
tions from the fur seal (or seals) observed on San Nicolas. When threatening 
or charging it uttered deep roaring growl—a sound reminiscent of that made 
by the larger cats. While standing quietly or moving slowly it kept up a dis 
tinctive call which started as a deep hoarse growl, and ascended the scal 
to end in a querulous rasping tenor note. On two occasions it uttered a deep 
barking cough 

The identification of the animal of which the photographs were taken 1S as 
certain as is possible under field conditions. The nature of its pelage shows that 
it is a fur seal. The relatively elongate snout, low forehead, and the slope of the 
anterodorsal aspect of the skull identifies it as a member of the genus Arctocepha- 
lus, rather than the genus Callorhinus (see Figs. 349 and 352 in Townsend, 1931 
Since the only species ot Arctoce phalus known to have occurred on the Califor- 
nia coast within historic times is fownsendi, there can be little doubt that the 
animal (or animals) observed on San Nicolas should be classed as a Guadalupe 
fur seal. Moreover, the similarity between the photographs of captive Guadalupe 


— 


fur seals taken at the San Diego Zoo (see Figs. 346-348 in Townsend, 07 
and those taken of the fur seal on San Nicolas is so close that the identity of the 
latter can hardly be questioned. The only other possibility is the exceedingly 
remote one that the animal in question could have been a wandering member 
of a species of Arctocephalus from the Galapagos or the southern hemispher 
The coast of San Nicolas is extensively dissected and there are along it 
number of sea caves that are inaccessible from shore. It is entirely possible that 
there were in the area fur seals other than the one (or two, or three reported 
here. Certainly it seems reasonable to assume that somewhere off the coast of 
California or Lower California there exists a small breeding colony of these fu 
seals. The alternative to such an assumption is that the animal seen on San 
Nicolas is the lone survivor of the herd reported as being on ( ruadalupe in 1928. 


rr . . . ’ } 
The animal (or animals) described here represents the second authenticated 
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UTERI STUDY 
Spring muskrat uteri wer 


I 
tWT 
hUl 


e obtained entirely from animals trapped for their 
[he trappers were very helpful and co-operated by recording the place 
and date of capt on a tag and then tying 
rapping became legal in 1947 


Additional fall and early 


hk 
ALS 


to each carcass. Fall muskrat 


eares 
care 


and only a fe asses were obtained then. 


winter specimens v 


ere captured in mink and beaver 
und a very few were taken under permit by the write 
Practically all of the uteri reported herein were examined when fresh; pre- 
specimens are much more difficult to examine and the results are not as 
tory. The uteri were examined for placental scars by stretching each 
nd hol i ng it A trong light ld | I ugh iT The scars were 
ro nto relief and made « e for inting; relative size and 
é igmentati acl’ 1e] Thos iteri containing embryos 
mined in tl n ! i emt y numbers could be 
ned yullin tl nd inde nger so the 
: R RAGE 
ER 
4 \R 
( a5) 7 
S A 
: 6 
1.8 
vellings ! on esse Is 
y ent t 
( \ from spring-trapped 
examined p ne uncertainty of ac- 
( eting these data prol eir U his time. It will probably 
many of tl ng ped females possessed visible placental 
he previous season in va Ss of retrogression. It is not definitely 
n | e writer just when these s re mpletely absorbed. On the other 
eason placental sca ( 


»\LQCeg 


nly nine of the thirteen adult 

ned had placental scal Ul gn tnis rests that only 69 pel 

he females produce young ea r, the Maine re too few on 

nt and field experience indicate vu e mi Errington 

10) found that 95 pe nt of seventy mmon mus ts examined in lowa 
parently produced young. The ni el ch | 
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had a total of 133 scars—an average of 14.8 per individual. Seven were con- 
sidered to have had two litters and two may have had three each. However, 
this is based entirely on the degree of pigmentation of the placental scars and 
should be considered only as suggesting the possibility of a third litter. 
Embryos.—A total of 494 muskrat uteri, obtained during the spring trapping 
season, was examined for embryos during the study. The results of this examina- 
tion are presented in Table 2. The table reveals that forty-five, 9.1 per cent, 
of the 494 females trapped in April and May contained embryos of sufficient 
size to be found by gross examination. It should be emphasized that undoubtedly 


more than 9.1 per cent of the females were pregnant at that time; zoologists 


at the University of Maine are of the opinion that it would take from ten to 


fourteen days after the ova are fertilized before embryos would be found in the 


uteri by gross examination. Therefore, the females handled could have been 


pregnant without embryos being evident. The weekly increase in the number 


of females with embryos is of interest from nearly 3 per cent for the first wee 
TABLE 2 ; l } tray , at 
MAI RY¢ E 
‘ Nor 


in April to 27 per cer he fourt ” D aw Gh ond « 
week Ll i T¢ | ‘ muc! o} ( y , es on 
ranged in number f1 erag 71 roe . 

194] reported ¢ ' pregnant female in Vert I () ha 
tnre i ( 7 eac! iI ( t en } S ¢ 

Th het eS nay he numb¢ tol r \I t ne e€ 1n Treasol 
clos reeme! Kr n A 1939 report n Ss | Vv female na 

» eleven embrvo n eran’ RO Sy 1938) examined ten preg! 
females of the Virginia muskrat in Maryland and found that they averag 
14 embrvos eacl Arthu 1931) examined 1058 preenant Louisiana musk 
Ondatra z hethica rivalicia whic! average 28 embrvos pel litte Fro } 


can be seen that the Maine muskrat, while averaging fewer embryos that 


the lowa sample, still bore 2.7 more embry per female than did the Marylal 
animals and 3.3 more embryos than did those of Louisian: 


LITTER STUD‘ 


The muskrat trapping seasons in Maine have been such that a large per cent 


of the animals are taken each spring. Those which escape do so chiefly becaus 
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»in habitat so dense or so isolated as to be inaccessible or to make it un- 


ble for the trapper to catch them. As a result, the breeding muskrats in 


I 
open to tr: pping ure generally videly scattered and are difficult to find. 
litters in such places is time-consuming and often fruitless. For that 
uch of the litter work was done at the Moosehorn National Wildlife 
Refuge, Milltown, Maine, where a relatively heavy undisturbed muskrat popu 
eXI18 
early spring the ice, high water, and wind destroy many of the houses 
d vat water where thy musk: 4 ainten This. in conjunction with 
pparent preference for dense litt ing cover, good house bases, and 
early developing food resources is Col sidered to be responsible for their 
pring shif » the edge of the marsh The majority of the breeding 
ire spring-built or are old hous« vhich have been greatly improved 
vhich is readily available, such as green and dead herbaceous vegeta 
delv used for building. Some us ave large quantities of wood 
then mstructio! often tl debi wl h has accumulated on the 
Ithoug! shrub re frequenthy n ised 
n I litt : un pening houst ind feelin n the 
I runw ior young. A I ung gained little size 
I I I ere dif I After examination, eacl 
ly closed so as to cause a minimum of disturbance. Only hous¢ 
y Lert n ti st [ pens bt WSs uuld have 
f T then 
sing the growth-length curve establish [ Errington (1939), the birth 
ll the litter ere determine Vv e there may be some difference 


vth between Iowa and Maine muskrat would probably be too small 


| } d creat In 104¢ ¢ ttey is calculated to have 
rn May 7. The first litter in 1947 so born May 7, while the last 
me on August 20. In 1948 the first litter was considered to have been 
May 8. Errington (1940) stated that litters were born in Iowa from April 


ember. Smith (1938), in speakin the Virginia muskrat in Maryland, 
Most of the young are born, however, from mid-April to mid-September.”’ 


hese data it would appear that the muskrats of Iows and Maryland have 


month longer reproductive period than do those of Maine 
tal of 62 litters, considered to be complete, was found during the study; 
lata are tabulated in Table 3. The yearly increase in litter size from 1946 
8 is thought to be due to the small size of the samples. The sixty-two 
ranged in size from two to nine, an average of 5.4 young each. Errington 


found that 158 complete lowa litter mostly less than a we ek old, ranged 
from one to eleven, and averaged 6.5. Thus, it can be seen that Maine 
were 1.1 animals smaller than those reported for Iowa. It is also of interest 
that the average size of Maine muskrat litters was 1.7 young less than 
verage embryo litter size. This would represent the mortality suffered from 
to about two weeks of age if resorption is not considered. Errington’s 


for Iowa disclose exactly the same amount of decrease in litter size. 
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There has been much debate on the number of muskrat litters produced 


per year in New England 
1. In 


during the reproductive period, since it 


conclusions reache 


the young were most 


birth dates of the fifty-three litters found were then plotted and a curve draw1 


estimates have 
1947 the marshes 


abundant would be 


ranged from one to five with no 
intervals all 
as thought the period or periods when 


The 


were checked at short 


evident by the numbers found 


While more litters would have been desired the curve did show some trends | 
which were of interest. Two major peaks occurred in the curve - one came about 

the first week of June and the other about the second week of July These were 

interpreted as representing the periods of occurrence of first and second litters | 
Since muskrats are considered to breed shortly after giving birth to young, 
and have a gestation period of 29-30 days, this represents about the prope! 
time interval between litters. There was a slight rise in the curve near the end 
of the reproductive period. This was interpreted as representing either second | 


littters of individuals not closely 


animals having third litter 
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aken in the early spring had an average of 7.1 


_ considered to be complete, was 5.4 young each. 


en The number of litters per female per year was found to be two, with possibly 
ne I instances of three 
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LOCALITY RECORDS OF AFRICAN MAMMALS 
B ice: Orot | 
ype e foll g low cord \frican mammals will con 
nore comprehe! e understanding of the distribution of the forms 
( fill their prim n, that of supplying additional 
enc ord ( reference } OS The observations were 
during the summ« early fal 48 hich time I visited Africa 
l I ISp1ce of the Zoologi Soci pan Dieg ». This compilation was 
I l t tl suggest of Dr. E. Schwarz of Washington, D. (¢ whom I met 
I in Afri Dr. Sel irZ member of the U.S. Na ledical Science group, 
gel sly consented Uf our re I l [ manuscript and holds himself 
sponsible for the identifications and the nomenclature 
if problem of designating the ge ograp! ical point or points at which each 
| SPCC as encountered is a difficult one. Since exact distances could not ordi- 
n I taken would seem est for the purposes Ol this list to select the 
ht Cs village in each case as the reference point When considering the records 
. of mammals along the Nile, the readet should keep in mind the fa *t that a phrase 
S a Terakeka, on east ban! White Nile,” signifies that the animal in 
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question, not Terakeka, was observed on the east bank. Terakeka remains on 
the west bank. 


ACCOUNTS OF SPECIES 


CERCOPITHECIDAI 


Cercopithecus aethiops aethiops (Linnaeus). Grivet.—Sudan: Jebelein, on east bar 
White Nile; Geigar, on west bank of White Nile; Terakeka, on west bank of White Nile 
Cercopithecus aethiops centralis Neumann. Uganda: Rhino Camp, on west bank of 
Albert Nile Tr 


, Cercopithecus aethiops cynosuros (Scopoli Belgian Congo: Leopoldville II 

Cercopithecus aethiops johnstoni Pocock. East African vervet.—Kenya: Athi River, we 
Nairobi National Park; Rumuruti. Tanganyika: Ngare Nanyuki 
| Cercopithecus aethiops pygerythrus (I. Cuvier Vervet.—Transvaal!: White River 


Kruger National Park (Pretoriuskop; Skukuza; Tshokwane; Pafuri 
+ Cercopithecus mitis kibonotensis Linnberg. Tanganyika: Mto wa mbu (betweer 
Oldeani and Arusha 

Cercopithecus mitis kolbi Neuman Kolb’s mon 
Falls 


Papio ursinus ursinus (Kerr Chacma baboon.—Transva Kruger National Park Al 


ke Ke ny Nveri Thoms ns 


(Tshokwane; Satara: Pafuri): Hartebeestport Dan 


Papio anubis anubis (Fischer Uganda: south of Nimule, Sudan, on east ban! 


Albert Nile thino ( vamp, on east bank of Albert Nile 
Papio anubis neumanni Matschi Anubis baboon.—Ken tumuruti; Njorowa Gorge R 
(Naivasha 
MUSTELIDAI 
Mellivora capensis sagulata Hollist Rate lang i Ngare Nanyuk 
ANIDA 
Lycaon pictus pictus (Temminck Hunting dog.—Transvaal: Kruger National Par ; 
(Skukuza 
Octocyon megalotis virgatus Mille Bat-eared fox.—Ke1 Nairobi National P 
Wamb 
Lupulella mesomelas mesomelas (Schrebe1 Black-backed jacka Transvaal: Kruger 
National Park (Pretoriuskop; Skukuza 
Lupulella mesomelas memillani (Heller) (subspecific status doubtfu Ken} 
: , . P 
kuru; Magadi; Wamb langanyika: Ngare Nanyuki; Arus! : 
VIVERRII 
Ichneumia albicauda ibeana (Thomas White-tailed mongoose.—Keny Nairo 
Nyeri 
HYAI ) 
: 
Crocuta crocuta crocuta (lrxleber Spotted hyena.—Transvaal: Kruger Nationa 
Park (Skukuza ( 
Crocuta crocuta germinans (Matschi¢ Kenya: Nairobi National Park; Nyeri; Wamba 
FELIDA! 
Acinonyx jubatus velox Heller. Cheetal Kenya: Nairobi National Park } 
Felis caracal subs; Caracal Kenya: Njorowa Gorge (Naivasha 
Panthera leo melanochaitus (Hamilton Smith Cape lion.—Transvaal: Kruger Na- 


tional Park (Skukuza; Punda Maria; Dzundwen 








on Panthera leo massaica (Neumann Masai lio Ken) Nairobi National Park 
Panthera pardus suahelica (Neumann Leopard.—Kenya: Magadi Road at foot of 
southwester! slope of Ngong Hills 
I TIDAI 
Pedetes cafer surdaster Thomas. Springhaas.—Keny Naivasl 
LE? I 
Loxodonta africana africana (Blument Bush elep! Kenya: Nyeri; Kisima 
Kruger National Park (Schingvw 
Loxodonta africana oxyotis (Matschis Sudan elephant.—Sudan: Lake No; Ryer, on 
a est bank of Bahr el Jebel: Adok. on east bank of Bahr el Jeb: 


Loxodonta africana subs} Uganda: Rhino Camp, on east nk of Albert Nile; Pak- 
‘ n east bank of Albert Nile 


Hippopotamus amphibius amphibius Li: \ hippopotamus.—Sudan: first 
8 ey ‘ in the White Nils ‘ miles sout! I ti: | ume increasingly numerous as 
I uD TI otl Su ese point t I ppos were obs ved Geigar: Jebel 

Ag S N l Ug RI ( 


Hippopotamus amphibius capensis Desmou Cape hippopotamu Transvaal: Kru 
ger | nal Park (8 River near Skuku Olifants Riv Letaba R 
Hippopotamus amphibius kiboko Helle Af n hippopotamus.—Kenya: Athi 


Hylochoerus meir 





srtzhageni meinertzhageni Thor ( I forest hog Kenya 
Phacochoerus africanus massaicus Lénnb« 


Phacochoerus africanus sundevallii Lénnbers Wart ho Transva Kru 


Tel 


Giraffa capensis capensis (Lé ( Prar Kruger National Parl 


Giraffa capensis tippelskirchi Mat Mas f F< Is Nairobi National 


| Arche Post; W 


A 


Alcelaphus buselaphus cokii Giint! ( é hartebe KK Nairobi Nationa 


2 Mag Naivasl lang Mto wa mbu; Ngorongoro 
Alcelaphus buselaphus jacksoni (Tho! son’s hartebeest Uganda: Rhino 


{ ( eas Dal of A ( Nile 


Alcelaphus buselaphus jacksoni x coki. I< hartebeest .—Ke north of Rumu 


Connochaetes taurinus taurinus (Burche Brindled wildebees Transvaal: Kruger 
Nat P Pretoriuskop; Tshol 
Connochaetes taurinus albojubatus Thomas. White-bearded wildebeest.—Kenya: Nai 
Natio Park. Tanganyika: plain at foot of northwestern slope of Kilimanjaro 


Connochaetes taurinus hecki Neuman! Tanganyika: Mto wa mbu; Ngorongoro 
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Damaliscus korrigum tiang (Heuglir Ti: Sud 
White Nile; Kenisa, on west bank of Bahr el Jebel 
Damaliscus lunatus (Burchel Sassab T 
wedzi 
Damaliscus pygargus albifrons (Burcl r 
tuar near Pretor 
Cephalophus natalensis natalensis A. 8: R 
tional Park (Pretorius 
Sylvicapra grimmia grimmia (1 G 
Par Pretoriuskop; Punda M 
Sylvicapra grimmia hindei (Wroughtor I 
+ sh; 7 ngan\ | Ng re N 
Oreotragus oreotragus schillingsi Ne KK g 
Gorge (Naivash 
Nesotragus moschatus akeleyi Hell Sul Ke \ 
Raphicerus campestris capricornis TI Ss 
Trans’ Kruger Natio Pay Pp S 
Raphicerus campestris neumanni (M 
Tanganyil Arusl 
Rhynchotragus kirkii su | K 
Adenota kob leucoti Licht | 
Ahmed Ag nh eas V 
Adenota kob thomasi (P. L. § 
‘ Alber \ 
Adenota leche megaceros | ng N : 
White Nile (herd of app tely 200 I 
on east bank of Bahr el Jebel: Rver, ot 
Kobus ellipsipr s ellipsiprymnus (Og ( 
Nati Pa Skuku Let Shing I I 
Kobus defassa harnier Muri Def 
on east bank of White Nile: south of Lake No. « 
bar of Bahr el Jebel; T+ ‘ on ¢ 
Kobus defassa ugandae Neumar Ug R 
Redunca redunca cottoni (W. Rothscl B 
Melut and Kodok), on west bank of W1 
Redunca arundinum arundinum (Bodd 
Park (Satar 
Redunca fulvorufula chanleri (W. Roths« ( 
Njorow: Gorge Naiv 
Aepyceros melampus melampus (Lik Ir 
Park (Pretoriuskop, Skukuza, Shingwed Pur M 
Aepyceros melampus suara (M cl Ke ( 
National Park. Tangany)} Ngare N Ng N 
slope of Kilimanj 
Antidorcas marsupialis marsupialis (Zim: : 
Dam Sanctuar me Prete 
Gazella gazella thomsonii Giinthe Thon gazelle 
Mar Kisin Nair Natior ark. Tang Mt 
ub 
Gazella dorcas dorcas (Linnaeu Dor gaze Eg 
N 
Gazella granti sub Grant gazelle IN¢ 
Waml Mara Magadi. Tanganyika: Mto wa m \ru 
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GENERAL NOTES 





THE STATUS OF LASIURUS BOREALIS SEMINOLUS (RHOADS 





In this Journal for November, 1948 (29: 415-416), F. S. Barkalow, Jr., presents evidences 
based on observations at Auburn, Lee County, Alabama, that Lasiurus boreal r 
(Rho ids) merits full specific rank. Iam in complete agreement with his conclusior s l 
support of his contention wish to record the following data from South Carolir 

30th Lasiurus borealis and seminolus are resident 1 Charleston throughou 
as Table 1, of specimens in my collection, will show. I have enumerated only those s 











which were collected in an area of few sau mite t] st bank of tl 
within five miles of Charleston 

I am well aware, of course, that related subspeci¢ I the s 
vithout coming into actual contact with each othe Dice | pointed out (Jc 
12: 210-213, 1931) that this is true of several subspecies of the genus P¢ 

TABLE |] Vuml pe ens of Lasiu borea l ] 

(} ; S th ¢ } 
” 

Januar 2 
Februar 
Marcel 
Apr 
Ma 
June 
Jul 
Augu 
September 
Octobe 
Novemb«e 
December 2 

* Collection of the Charleston Museu 
of borealis and seminolus, however, it is not a question of t] rms occu] 
niches in the same general area; but of their simultaneous, joi! ecupal 
same area. A detailed list of the specimens I collected in 1940 and 1941 will n 
clear (Table 2). I have listed only those specimens whic] e collected withi 
cumscribed area. Three of the localities referred t Old Fort Bull, Olde To 
Ashley Hall Road—form a small triangle whose sides are approximately four mile 
and three and 2 half miles long. Orange Grove Road is included within this triang 
Hall is about two miles outside the triangl 

It will be noted that both borealis and seminolus were taken at one point o 
Road on 6 July, 1940; and that seminol vas taken at the same spot on 16 Ju 
lowed by borea on 17 July, 1940. On 6 December, 1947. on male boreal N 
two male seminol Nos. 2096 and 2097) were collected at the same point 
toad 

Naot 


yr ) 
Ashley H 
2098 I 
2 Tow! 


Not only do the two forms occur together near Charleston. but they also inhabit ex 


the same area farther inland. On 2 July, 1948, I collected a female seminolu 
female boreai No. 2205 both lactating, without moving from my trac] 


abandoned roadway through mixed woods at a point nine miles north of Ora 


Carolina, and approximately eighty miles inland from Charleston. On the 


No 


4 ind 








104 
) 





191 


ng female borealis 




















lis and semino- 
ts: On 22 May, 
was taken on 


embryos (crown 


es, as indicated 


throughout the 
the same time, 

ysest proximity 

nte rbreed, OI that 
of intermediate 


occur in borealis, 








JOURNAL OF MAMMALOGY 


r 7 AT ] ] f ] T ] 
iDD »d po complete oO the se possi! tle Unles ca be pr ved r interred } 
Sor sul ; bh s. that ir rbreeding ta pl ne eircuitous 1 round-al + 
t } De s t} races of P f ‘ mple. it appe to t} 
mu ecog! ed RoR} H. ¢ MAN. fe 8 R 5 
(} oi R { ) 
g 
MONT A A | CORDS OF ANTELOI EMBRYOS ANTD REPRODT( rivi TRACTS 
T ’ > 
1 iy } 19 } 4 
e I ( 
O} \I _ 
| Tw} 
| 
) , 
| 
t 
) } » 
Q f f 
| ) 
J ] ~ 
~ 
Jar 19 1 GR f 
. “ } 
( ( f 
y S } 
, } ' 
l t i ( 
| t } 
| 
, . 
| 5 } 
I 
- t 
é »: Af Tl 
me ; y 
r | re r t} , " 
a « Su 
sé T ra;r \ r ti f ‘ y I ( t i 
oO ) i T I 
fy } ; 
I t nte ng Dle 











GENERAL NOTES 


pl l ) nen! ng 1 g y . fre 
T leral arr 
] . ‘ the —— myptotinge=an 
( 4 | | P ) R ' ] I y 
» ( P } } Dp 
re MOUNTAT? a7 . RO . = , or 
} ) 
i o, W 
: 1D 
I t} 
} 
+} 
H 
1 
+h, +3 
I i # ' 
< “ , 
} } 
haen 
-_ 
} 














194 JOURNAL OF MAMMALOGY Vol. 31, No. 2 


The hare seemed to be aware of the presence of both my son and me, but took no alarm, 
The whole incident gave me the impression that this hare took, as a matter of course, the 


crossing of forty yards of swift water, and did a very good job of it—Groraer S. Hunt 
School of Foresir y and Conse ‘vation, University of Vichiaar An Arbor. Michigan Rece 


Jul 30. 1949 
TULAREMIA IN THE JUMPING MOUSI 
Tularemia, an infection due to Pasteurella tularer is quite common in rabbits and 
rodents in such an area as the Jackson Hole Wildlife Par lularemic infections m 
found in practically all rodents, although to date most of the human cases have been ¢ 





tracted through handling of jack rabbits and cottontails. Kohls (1943, Public Health R 











t 
ports) reports that tularemia has been demonstrated in the field vole, Micro penns 
nicus modest While conducting a survey to determine the prevalence of tularemia in the 
Jackson Hole area, I collected eighteen jumping mii Zap princeps. Bacteriologi« 
examinations were made on the mice, and an autopsy wv performed to observe the intern 
organs. None had any lesions of the liver, sple¢ o Examination of each mou 
vas performed rawing b rom the he nd ( ing onto a gluco 
( ein ag Dif lant. These slant ere incubated 7 and exa 1ed p 

Afte ur d ‘ neub one sla showed a g t s charac stir 
tular organism on this media. Since tl on presu ve positive reactio 
vel { pl s1010gic Saline suspensio is mad yy the slant. This susp s 
was injected intraperitoneal! nt nous whic ] rato use 
jected mouse was kept cage and examined periodi« After the sixth d the mous 
becal ve sluggish and did not resp I borat test mot Lic 
the ninth d An auto howed necro ) | charac 

lition of tularemia inf oO ( Ap ect 
ulated ont glucose-blood-cystein agar slant neubaté 37°C. for four day 
tularemia-like growth again occurred and, upon making Gram stain of the organist 
typical Pasteurella t 1r¢ cell er opsery i I ere (; m-negatl' capsulate 
and pleomorph 

Do far I have bee ible to learn, this is t I me tu em has been rep¢ 
the jumping mouse, Zapus p eps. | am great] lebted to Mr. James S. Findley, 1 
malogist, for the identification of the mice « ed Mi RU NAKAMUR De} 

Bacteriology, Unive Southe ( f ] i ( fe Ree { 
», 1949 

MONGOOSE LURING ( | FOW 

Majo H. K. McKee, ¢ nmissione ) rine Rhodes r lo g 
Some years ago, in No ¢ Rhodesi [ can upo Viongoo cting g 
manne H stand up on his hind leg ulliz é de firs sid 
then ti othe 1 oc ot guine oO ere eviden su sed and inquls I 
for they dre gradually close d close tl ) sudden long 
sprang on them and i fe leaps killed four of th Fr. W. Preston, B [ 
Pe ar Re seplember 1 V4 

BREEDING PRODUCTIVITY IN MICHIGAN RED FOXES 

Various methods hay e€ revised it ad reeding producti wl 
speci I mammal count ol embryo ina placental SCar Irequenth\ navy peen use 
These give satisfactor esults in most cases, but involve collecting of consid 
teri from the field to provid dequate dat 

In many states extremely high fox populations in rece ears have encouraged t 
digging out of dens. In Michigan, such effort has been utilized to provide certain statisti 
information on annual reproductive rates similar to that furnished by the method st 
iDOV 
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larm Some wildlife workers, notably Sheldon (Jour. Mamm., 30: 236-46, 1949) in New York, 


>. the believe that litter size in foxes is a less accurate criterion of breeding productivity than are 





icental scar counts. Nevertheless, we feel that a consideration of litter size has 





in such studies. Over a four-year p od from 1946-49, 210 Michigan red fox litters 














removed from dens by field co operators have sl Vn ar verage rec yvered litter size of 

4.92 rs taken from all parts of the state. Litters averaged con 

sid rn counties than in the north. In the Upper Peninsula the 

: } rage size was 4.2 (25 litters); in the nortl half of t Lower Peninsula, 4.2 48 lit 
1 in the southern half of the Lower Peninsula, 5.35 (137 litters). The latter figure 

pro s Sheld rage of 5.37, bas int of ¢ Ss 1] cental scars 

I rs re ered from dens undoul 1 ynservati figur All of the pups 
eces ( n ¢ ( sca] be re ed by the parents 

tl pr du he exe Actu oduc e success, there 
nat ul j te tl J ul ctually | r 5 or 6 


l I > DUD ir i computations 
! l’} so, as Sheldon sug 
I im nul § t believe that 
I esting lichigan rec 
F I \ yn | u 14 449. near Ch 
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g Addingto 
() | ing \ bh ash ed rather 
Is l st tl esting 
" l é g nd the fo ng me l nh, 1UY tail, 27 
ym veight 10.0 u s g, the testes were 
i! Zz ne In 
y l eas 15.5 by 3.5 mm 
g g ig Ju ngth of 149 
- g 2 g ] rm ured 5 
lid es hese vo voles 
l I inderg g ‘ 
S g f tu er z0a in the 
§ ri ger O1 ( ermatogenesis beyond a very 
I larger of the { ) represent no! course of developme und would no 
10uU nha undergo! uct e speri g udging Dy prelimin smear examina- 
) ne microtine ch indica 1 criti testis § I spermatogenesis 1s 
the neighborho yf 6 by 4 mm. In contra this vo however, the small individual 
é si high pre us d p { yrtunate the smears 
examined unti we or so alter tl e wa uptured, and consequently no 
Tu c<amination for possible endocri glar bnormalities was made. Two female 
[ M caught tore a Ss Dbelore whici Y tl Same s1ze an veight as the one under 
LISCUSSI1O vere decided immature 











196 


All of the above mice are now in the collection of the Carnegie Museum, Pittsburgh, Pa. 
12 Roseland Ave.. Fox Chase Manor. Ph iladelphia 11, Pennsylvania 


Joun J. CHRISTIAN, 


Received Se plember 8, 1949 
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this was the first gray fox he had ever seen or heard of in his locality. Mr. Stredwick pre- 
sented this specimen to the Biological Surveys collection through Stanley Saugstad 
The late Vernon Bailey (North An Fauna No. 49, p. 166, 1927) wrote the following 
“There is only one record for the State and this seems doubtful. In 1833, at Fort Clarl 
Maxim Wied, 1839-1841, Bd. 2, p. 86, 1841) wrote: ‘The gray fox (Canis cinereo ar 
gent nd the ¢ fox (Ca Le re likewise found here.’ This record seems 
‘ juestionable, as no other report of their occu is to be found so far north in the 
pral countr It see robable that M iximilian ¢ ynfu itt silve g fox of tl ger 
Vulz vith this species, or merely applied the wrong name to the silver-gray. Perh: I 
fers to furs traded by the natives Fort Clark, but really brought from point 
- south. The northern edge of the Black Hill South Dakota is the nearest 
h gray foxes are known to occur 
There is apparently one other record from this state, pecimen in the State Historic 
Museu: sismarck, North Dakota, collected near Wilt« McLean County, North Da 


ibout 1942 


kot i 
The 
It i 


north 


recently acquired specimen is apparent! 


pp 
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s refera 


northwest of 
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second authentic record for the stat 
nd extends its range about 70 miles 
Sg, ry 8 Wich ant © 


BELDING GROUND SQUIRREL IN NORTHWESTERN UTAH 
Three male specimens of Citellus beldir el vere taken by m«e Standr 
Raft River Mounta northwest« Utah, Boxelder Count on July 16 ar 0) } 
Colonies of this species live in wild hay and alfalfa fields south of Standrod, which is or 
Ut Idaho line. External measurements « adult males agree with measur 
give H Mam l Nevad Ur Cal Pre 1946). This seems to co! 
new record for this species in Utah. Two of the specimens have been placed in the Mu 
of Vertebrate Zoolog the University of Ut The third i Weber College, Ogde 
Utal RICHAI D. Porter Dept } t Zo [ Utai Sa Lake Cit Oader ] j 
Rece lugust 25, 19 
THE WOODRAT, NEOTOMA MAGISTER, IN VENANGO COUNTY 
PENNSYLVANIA 
Although the woodra Neotoma magist Bair com throughout mi { 
central and eastern parts of the state, it has not previou be reporte he Alleg 
Plateau northwest« Pennsylvania. The following obs« ons were n dur I 
spring and summer of 1948 while making a survey of the mammals of northweste« Pe 
sylvania, (Pittman-Robertson Project 20-R, Feder Aid Wildlife Restorati« ro 
Nine specimens were trapped on the cliffs 14 miles NI Kennerdel nd their cl 
teristic large piles of sticks and trash were found on ledge three other localiti« Ve 
nango Count 1 mile SW of Utic 1 mile S of Polk: and 6 miles SW of Frankl Ss 
habitats in Warren, northern Jeffersor ul McKe counties were examine ut I 
evidence of these rat was found 
In Venango County, the occurrence of Neoto ssociated with dry ledges and ro¢ 
slides of 1 Massive sandstone that outcrop near th tops of the hill West of the Allegh« 
tiver such outcrops are local and small in extent and disappe entirely in east Mert 
and Crawford countie 
The specime even males and two females, | een deposited in the Pennsylv 
Mammal Survey Collection, Section of Mammals, ¢ egie Museum, Pittsburgh, P¢ 
sylvani Neitz D. RicHMONpD AND Harry R. R Pennsylvania Game ( 
Harrisbu Penr lva Received Octobe ] 1949 
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ANONYMOUS Air-borne fodder for snowbound deer. Outdoor Life, New York, vol. 103, 
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Camp, C. L., 8. P. Weiies, anp Morton GREEN Bibliography of fossil vertebrates 1939- 
1943. Geol. Soc. America, Mem. 37. pp. v + 371. June 24, 1949 





CaMPBELL, T. D. The Krefft tooth—is it a human molar? Records Australian Mus 
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Sydney, vol. 22, no 2, pp. 200-206, pl. 14. January 18, 1949 

CANSDALI G. 5 Wes African fauna photographed by coileector for the Zoo Illus 
London News, vol. 211. no. 5654. pp. 244, 245, illu August 30. 1947 
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Paris, vol. 12, no. 4, pp. 148-151. December, 1948 
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Daumer, Georc. Lebensgruppen aus dem American Museum of Natural History. Natur 
und Volk, Frankfurt am Main, 
1949 

DALQUEST, WALTER W., AND E. Raymonp Hatt A new subspecies of funnel-eared bat 
Nyctalus mexicanus) from eastern Mexico. Proc. Biol. Soc. Washington, vol. 





vol. 79, nos. 1-2, pp. 38-43, illus. February 1, 
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TO PROSPECTIVE MEMBERS OF THE 
AMERICAN SOCIETY OF MAMMALOGISTS 


As stated in the by-laws, the objects of the Society are ‘“‘The promotion of 
the interests of mammalogy by holding meetings, issuing a serial or other publi- 
cation, aiding research, and engaging in such other activities as may be deemed 
expedient.” 

So far the Society has vigorously pursued these objectives. The meetings 
have been held regularly, and become more important yearly. These are at- 
tended by many of the leaders in the field of mammalogy. In addition, the 
Society has been active, and is influential, in many conservation projects. 

One of the most important functions of the Society is the publication of 
THE JOURNAL OF MAMMALOGY. This journal has been published 
quarterly now for more than 30 years, and it has become indispensable to all 
professional mammalogists, wildlife managers, naturalists, sportsmen, and others 
interested in mammals. The Journal is the only one in North America devoted 
entirely to mammalogy, and it holds high rank as a scientific publication. 

Annual dues for members, which include a subscription to the Journal of 
Mammalogy, are $4.00. Any member has the right to attend meetings, partici- 
pate in the activities of the club, and hold office. 

Apply to the Corresponding Secretary or to members of the Committee on 
Membership for application blanks. Membership is dated from the nearest 
January, unless otherwise requested, although formal election does not take 


place until the annual meeting of the Society following the receipt of application. 





HAVAHART HUMANE ANIMAL TRAPS 


The Allcock Manufacturing Company has a large variety of humane animal 
traps. They have many sizes of live traps for those who are interested in catching 
the animals unharmed. The HAVAHART TRAPPING BOOKLET will be sent 


free of charge to anyone who requests it from the Allcock Manufacturing Com- 


pany, Ossining, New York. Havawart traps have been used successfully by 


many who have been doing live-trapping experiments on small mammals. Write 


for the free booklet today. 

















